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@ In order to insure clean air 
in the Detroit Edison Company’s 
three-story research building, it was 
necessary to provide it with a com- 
plete air-conditioning system. This 





was done early this summer when 
the building was enlarged. 

Specifications called for a system 
limited to the minimum capacity and 
cost, and a number of interesting 
arrangements were worked out in 
its design. 
ploying a ventilated roof space, heat 
gain through the roof was cut down 
one-half, reducing the amount of 
refrigeration required. J. N. Liver- 
more and P. S. Hosman explain 
the air conditioning in their article 
on page 593; it’s full of ideas you'll 
find helpful. 


For instance, by em- 


® “Piping Steam for Heating 
Oil Tanks” is an article that’s the 
result of some real study on the 
part of its author, Samuel R. Lewis. 
It contains numerous diagrams 
showing various methods of heat- 
ing tanks so that oil may be han- 
dled quickly and economically and 
tells what to watch out for. This 
paper starts on page 610. 


® Don’t miss “On the Job” this 


month. There’s an article by E. C. 


Parker telling how the cost of ex- 
tras was cut on one job where it 
Was necessary to supply 70-F water 
to photo-finishing machines; an ar- 
ticle by John J. Harman on the 
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proper application of pipe wrenches 
to prevent damage to pipe; a chart 
in G. L. Davis’ article shows how 
important clean boilers are to econ- 
omy; and W. H. Wilson shows that 
safety should be considered in pip- 
ing, supporting his point by two 
examples from his own experience. 


@ When radiators over-heat, 
fuel is wasted ; as forced-circulation 
hot-water heating systems do not 
tend to equalize themselves (as does 
a gravity system) it is important 
that means be provided so that each 





unit of radiation will receive its pro- 
portional share of water. 

Erwin L. Weber uses thermo- 
couples to test temperature drop 
through radiators when he balances 
a system. As he points out in his 
article on page 608, the cost of 
checking up a system by this means 
is money earned, as he has often 
found radiators wasting as much as 
$1.35 annually. On a big job and 
over a period of years this runs 
into real money. 


@ When the West Virginia 
Pulp and Paper Company decided 
to use high-pressure, high-tempera- 
ture steam a few months ago it be- 
came necessary to erect a large over- 
head line to convey it 920 feet. 
After H. C. Schramm—who writes 
the article on page 598 describing 
the erection of the line—had spent 
quite a bit of time in a search of 
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technical literature and obtaining 
experience with shielded electrodes, 
it was decided to arc-weld the line 
using such electrodes. Mr. Schramm 
tells just how this piping was put 
up and how it was welded—and he 
doesn’t neglect those points every 
industrial piping man will want to 
know about. 


@ Much 
given of late to chimney action in 
tall buildings, so Joseph W. Degen 
of the Equitable office building in 
New York City made tests last win- 
ter to find-out just what effect flue 
action had on the heating of his 
building. He describes his results 
in the article starting on page 602. 
This is one of the first papers ever 
published presenting actual “oper- 
ating data” on this subject. 


attention has been 


@ Two curves that look just 
about the same are shown in the 
chart in the short article “Does 
Cooling Pay?” One of them is a 
plot of the outside temperature and 
the other shows the actual daily re- 





ceipts of an air-conditioned restau- 
rant. When the outdoor tempera- 
ture goes up, the public seeks a com- 
fortable place to eat and the restau- 
rant that can supply that comfort 
reaps a worthwhile reward. Daily 
receipts on some hot days were 
about double those on comfortable 
days. The chart answers the title’s 
question as regards this restaurant 
in no uncertain terms. 








Let Venturafin Unit Heaters 
correct your heating 
troubles . . . force heated 


air WHERE you wantit... 
WHEN you want it...and 


AS MUCH AS you want... 


Venturafin Unit Heaters are made for 
high, medium or low steam pressure ap- 
plications. They can be easily and quickly 
suspended from wall or ceiling with or- 
dinary %-inch hanger pipes. Heat con- 
trol can also be made automatic by the 
application of a Mercoid Thermostat. 


Venturafin Units are equipped with a 3- 
speed control switch, enabling heat to be 
forced at low, medium, or high speeds. 
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OW much of their time will workmen spend warming their 
hands this winter? How much working time will be wasted 
by men who are too cold and uncomfortable to stick to their 
tasks? This is a vital question because it means dollars and cents 
to you. This is a problem... which if it exists in your plant... 
deserves attention and decision right now, before another heat- 


ing season begins. 


Venturafin Unit Heaters have proved their fitness for properly 
and economically heating factories, warehouses, shops, garages, 
stores, in fact buildings of all types and sizes. They are made in 
a number of sizes, one of which will exactly meet your require- 
ments. They can be easily and quickly installed in out-of-the-way 
places singly or in groups, to supplement or replace your present 
heating equipment. They force heated air downward directly 


into working areas. 


If your heating equipment has proved inefficient . . . is spotted 


with leaky pipes and valves . . . leaves hot spots and cold 
spots throughout working areas . . . we suggest you call your 
plumbing or heating contractor at once. He will gladly make 
a heating survey and suggest improvements. The installation 
of one or more Venturafin Unit Heaters will permanently correct 
heating deficiencies in hard-to-heat places. Don't delay. Phone 
him today, or call the nearest American Blower Branch Office. 


AMERICAN BLOWER CORPORATION, DETROIT, MICH. 
CANADIAN SIROCCO COMPANY, LIMITED, WINDSOR, ONT. 


BRANCH OFFICES IN ALL PRINCIPAL CITIES 
(1167) 


HEAT WITH UNIT HEATERS 


American Rlower 
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SIMULTANEOUS CAPACITY! 


That quality of being able to do two things at of air or of water. But what it is important 
once. A trap drummer can do it, but not all for you to know is whether the pump will 
heating pumps can. A return line heating pump handle both together, at once, at the same 
has to pump air and it has to pump water. Will moment. In other words, STMULTANE- 
the pump you contemplate buying pump both at OUSLY. Understand, not “Will it pump 
once? A square foot rating on a heating pump air and water at the same time?’’ Some 
represents nothing but the opinion of the manu- pumps will even do that. Will it pump 
facturer of that pump that it will handle the its FULL RATED CAPACITY of air 
returns from a heating system of a certain size. AND its FULL RATED VOLUME of 
The important thing is: How much air and water and at itt RATED HORSE POWER, 
water will it pump in a minute? After all, that is and do it SSMULTANEOUSLY? The answer 
what you are buying, isn’t it? So much air and to that simple little question means a perfectly 
water a minute pumped at a definite operating heating system with ample 


horse power. 1 reserve capacity for zero weather, and 


* i ing i tricity. 
Now most manufacturers of it means a big saving in electricit} 
It means dollars. Make sure you have 
it right when you specify a pump, 


and you will specify a Jennings. 


heating pumps do give a definite 
rating of water and air, and most 
pumps will pump their rated volume 


NASH ENGINEERING CO., SOUTH NORWALK, CONN,, U. S. A. 


Jennings Pumps 
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capacity and cost had to be 


limited to bare necessity in 


AIR 


By J. N. Livermore* 
and P. S. Hosman* 


Here is a _ building—a_ research 
laboratory—in an industrial location 
in which the atmosphere is heavily 
dust-laden. To carry on the investi- 
gations and tests for which the build- 
ing is used, cleanliness is a requisite 
and windows and decors had to be 
kept closed. Keeping them closed 
meant unbearable conditions, par- 
ticularly in the hot summer months. 
So a system which would give year 
‘round control of air conditions was 
called for—specifications were for a 
job in which capacity and cost 
would be limited to bare necessity. 


This article describes in detail how 
a complete air-conditioning system 
to do the job was designed and 
installed—which, to meet the re- 
quirements for economy, had to 
solve the problems of: 


. . Arriving at the maximum cooling load. 
. Reducing heat gain through roof. 
. . . Piping water to make one pump serve 
for two. 

- . Connecting refrigeration equipment 
for both high and low-temperature 
work. 

. . Centralizing thermostatic control. 


The system has been in continuous 
operation since April 1, 1932. 


*Mechanical Engineer, Drafting and Surveying Bu- 
reau. The Detroit Edison Company. 
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this Detroit Edison 


Building 


HE Detroit Edison Company has for some 

years maintained a research laboratory situated 

on the same property with its Delray Power 
House and Waterman Switching Station. The at- 
mosphere in the locality of this building is very 
dirty as it is heavily laden with dust from nearby 
coal piles, and with an extra burden of dirt from 
a surrounding manufacturing district. In the lab- 
oratory, investigations and tests of every description 
are conducted, varying from that of finding the di- 
electric loss of underground cable insulation to de- 
termining the wearing qualities of boiler tenders’ 
overalls. 

The special demands on the laboratory have con- 
stantly increased, and consequently the number of 
delicate instruments and refined analyses have in- 
creased. For much of such work cleanliness is a 
prime requisite and is paramount for all. Closing 
the windows to keep out dirt accomplished this re- 
sult but in the hot summer months this procedure 
made conditions unbearable. The chemistry labora- 
tory, which should be isolated from the rest of the 
building at all times, found itself dependent on win- 
dow ventilation, both winter and summer, unless 
doors to adjoining rooms were opened with the 
resultant passage of undesirable odors into the bal- 
ance of the building. 

This state of things confronted the research de- 
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partment when the construction bureau of the com- 
pany was asked to design and install an air-condi- 
tioning system. An addition was about to be erected 
at the same time, which would increase the building’s 
volume approximately 65 per cent, and a system 
which would give year ’round control of air condi- 
tions in the entire structure was requested. Pri- 
marily the installation was to enable the occupants 
to keep all doors and windows closed without caus- 
ing discomfort. The management stated that it was 
not essential, during the hottest summer days, to 
provide a degree of comfort which materially ex- 
celled that prevailing outside; this was pointed out 
with the idea of limiting the capacity and cost of 
the job to bare necessity. 


By using a vented roof 
space as shown in the 
drawing above, heat gain 
through the roof was re- 
duced over one-half and 


Refrigeration Necessary to 
Meet Requirements 


It was suggested that the 
building be ventilated by cir- de ailasnsiien cuaiiead 
culating quantities of filtered ial oak di te oe 
outdoor air, the volume being nomic advantage. The 
varied to suit the cooling or view below shows the 
aerating requirements. The roof ventilators and indi- 


conclusion was soon reached, cates the industrial dis- 
however, that due to the trict in which the build- 


large amount of inside heat ing described is located. 


to be absorbed in summer 
months, this scheme would 
require too great an amount 
of air to keep the tempera- 
ture rise within reasonable 
limits, and would result in 
drafts and unwieldy duct 
sizes. It would not, there- 
fore, be possible to meet, or 
even approach, the ventilat- 
ing requirements without the 
aid of refrigeration. 


Determining Maximum 
Cooling Load 


To interpret definitely the 
results to be obtained, effec- 
tive temperature charts were 
used. Maximum cooling load 
was assumed to occur on a 
day when the dry-bulb tem- 
perature was 95 F, the wet 
bulb 75 F and the wind velocity 300 f.p.m., an outdoor 
effective temperature of 80 F. For purposes of design it 
was assumed that the corresponding indoor effective tem- 
perature would be held 3 F lower or 77 F. The 77-F 
effective temperature would be produced by main- 
taining 85-F dry bulb, a 71-F wet bulb and an air 
movement of 25 f.p.m. Designing for this improve- 
ment of comfort over that prevailing outside gave a 
desirable margin of plant capacity for unusual 
weather conditions. Whether or not greater com- 
fort was maintained inside than out would be largely 
a matter of operation rather than design, in any 
event. 
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The building under consideration is a three-story 


brick structure with concrete floors, L-shaped in pian® 
| 


and without a basement. The window sash are steel, 
double ventilated. All sides of the building are ex- 
posed except the south, which is sheltered some- 
what by a neighboring building of about the same 
height. 


The prevailing winds in this vicinity are westerly. 

To determine the cooling load, each of the rooms 
was studied separately. Special consideration was 
given many of the rooms, such as the chemistry lab- 
oratory, which was to be isolated and from which 
there was to be no recirculation. The room contain- 
ing the motor-generator and synchronous converter 
sets was to be cooled by natural ventilation supple- 
mented by mechanical ventilation later if found 
necessary. 

A summary of loads anticipated from the various 
rooms was tabulated as to time (i. e., morning, alter 
noon and evening) with regard to the heat of the 
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«Air Conditioning 
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sun through glass and other building mate- 
rials, and to the use of electric lights. By 
this means, the maximum refrigerating load 
was found, and was a basis for selecting a 
40-ton ice machine. 


Reduce Cooling Load by Venting Roof 


The cooling required for the rooms on the 
third floor was found to be greatly affected 
by the roof. The existing building was 
sheltered by a roof consisting of a 4-in. con- 
crete slab, 4 in. of porotis insulating plaster 
topped with cinder fills of varying thickness 
and two-ply paper roofing. Moisture had 
collected in the cinder fills causing them to 
give off a gas which blistered the roofing to a 
point beyond repair. At the same time, the 
insulation beneath had been reduced to a wet 
muck of doubtful insulating value. It was 
planned to clean the roof down to the slab 
and re-cover it. Before doing this, how- 
ever, considerable study was made to find a 
roof covering better suited to warm-weather 
insulation. 

The roof surface temperature was assumed 
to reach 160 F due to solar radiation, and 
the ceiling temperature inside assumed at 90 
F. This temperature maintained throughout 
a day would soak through the materials giv- 
ing a temperature difference of 70 F acting 
a pure conductance in the late afternoon. 
The overall coefficient of conductance for the 
existing roof (in good condition) is 0.10 
Btu/ Sq. ft./1F / Hr. and with the above 
assumptions 7.0 Btu/Sq. ft./Hr. heat inflow 
might be expected. 

Turning away from the more usual types 
of insulation, a construction feature common 
mcold storage buildings suggested itself ; this 
consists of a ventilated air space above the 


The scheme of water and refrig- 
erant piping is shown here. The 
mixing valve is supplied from 
Lines 2 and 3 for dehumidifica- 
tion and from Lines 2 and 4 for 
humidification during winter. 


The ice-machine room, with the 
brine tank appearing across the 
far end. The cold-water tank 
is under the checkered plate 
floor. This installation was so 
designed as to enable the refrig- 
erating equipment to be used 
for low-temperature experimen- 
tal work when the air-cooling 
equipment is not in operation. 
A remote-reading resistance type 
thermometer located in the ice- 
machine room enables deter- 


mination of temperatures 
throughout the entire building. 
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ceiling of the top floor. Assuming 
that the mean air temperature 
might reach 105 F in this space 
on a 95-F day, the heat inflow 
through the ceiling would be that 
corresponding to a 15-F tempera- 
ture difference through the old 
concrete slab insulated with 
fibrous board. The overall co- 
efficient of conductance for this 
slab being 0.226, the heat inflow 
would be 3.39 Btu/Sq. ft./Hr., a 
considerable improvement 
the existing roof in summer. 


over 


By using a vented roof space 
on both the old building and the 
addition, the maximum cooling 
load is reduced approximately 
32,400 Btu/Hr.' or 2.70 tons of 
refrigerating capacity. With the 
vent openings on the roof closed 
in winter, the overall coefficient 
of conductance for the upper 
roof and ceiling slab below is sub- 
stantially the same as that of the 
old roof during the heating sea- 
son. Estimates of cost show that 
the additional amount required to 
provide this type of construction 
rather than replace the old cover- 
ing was well justified. 


1In view of data presented in “Heat 
Transmission as Influenced by Heat Ca- 
pacity, and Solar Radiation,” by F. C. 
Houghten, J. L. Blackshaw, E. M. Pugh 
and Paul McDermott (presented at the 1932 
semi-annual meeting of the A. S. MW. V. E. 
and published in Heatinc, Pipinc .np Arr 
Conpition1nG, April, 1932) the refriger- 
ation economy should be even greater than 


that anticipated. (J. N. L.) 





Heating: Piping 


September, 19.2 


aiAir Conditioning 





keheater 


lemp.lol Filter 
Fan of lent House 


5 
; 
lhem. lab ~~ 


¢ 
hie 


|__Aadition —LSG GuUMG 











The scheme of air circulation is diagrammed in this drawing. 
Note that the duct system is divided into two zones, enabling 
better control with varying sun effect on the different exposures. 


Central Cooling System Used 


A central system of cooling seemed a logical ar- 
rangement for this job, Two stair wells, one at the 
center of the old building and one adjacent to the ad- 
dition, were chosen for use as shafts for recirculated 
air, and the location of these determined the location 
of the fan pent house between them on the roof. In 
the pent house, recirculated and outdoor air are 
drawn through the air washer and discharged into 
the duct system. Outdoor air is drawn into the circuit 
in an amount sufficient to make up for that vented 
out of the chemistry laboratory and toilet rooms with 
enough surplus to keep the building under a slight 
pressure. All outdoor air is drawn through paper 
filters before entering the washer. 

The winter function of the air-conditioning equip- 
ment is limited to air renewal and to the control of 
humidity as the entire building is heated by direct 
radiation. To accomplish this, the fan is run at a low 
speed supplying air at a constant temperature and 
moisture content. 


“Zoned” Ducts Aid Operation 


The duct system handles a maximum of 26,000 
c.f.m. in summer. The ducts were designed to give an 
air velocity of 800 f.p.m. and the throat approaching 
each diffuser to increase the outlet velocity to 1,000 
f.p.m. This high exit velocity prevents cascading of 
cold air directly to areas beneath the outlets, and by 
jetting the air at high elevation for a distance, good 
diffusion with the warmer room air is obtained. Care 
was exercised to avoid columns, low beams and room 
fixtures which might deflect the air jets downward. 
Sweep sheets and guide vanes are liberally used 
throughout the system to assure good distribution 
between the outlets, and over the face of each outlet. 
Each outlet is equipped with a damper to permit 
balancing the system. 

The duct system is divided into halves, one cooling 


the east rooms and the other the west. With the aid 
of two dampers in the pent house, it is possible for 
an operator to vary the volume delivered to either 
side of the building to suit the varying cooling de- 
mand from change of sun exposure during the day. 


Installing Ducts No Easy Job 


Those who have installed extensive duct systems 
in existing buildings will readily appreciate the diffi- 
culties which are met with and the numerous com- 
promises with the ideal which must be made. This 
job was no exception. The laboratory had been built 
to provide facilities for many sorts of test purposes 
wherever one might choose to make a setup. Duct 
runs seemed to be blocked in all directions by lighting, 
power or spare conduit, by high-pressure, low-pres- 
sure or return steam lines, by compressed air or 
vacuum piping, by city gas, city water, drain or brine 
lines, or by some expensive test setup which could 
not be disturbed. 


How One Pump Does Work of Two 


An accompanying diagram shows the scheme of 
water circulation used in both winter and summer. 
The circulating pump is located in the cooling-tank 
pit at the first floor and supplies the air washer in 
the pent house. Spray-water temperature in winter is 
regulated by a dewpoint thermostat controlling a 
mixing valve which, in turn, proportions the amount 
of air-washer return water passed through and by- 
passed around an enclosed steam heater. The mix- 
ture then supplies the pump suction. In winter the 
cold-water tank shown is cut out of the pumping 
circuit and the pump works on balanced suction and 
discharge legs. Any scheme which would eliminate 
this long pumping distance, would involve a second 
pump and mixing valve located next to the air washer, 
and it was found that the investment costs of the 
extra equipment would exceed the cost of power 
wasted in pipe friction in the scheme shown. 

In summer, the temperature of the spray water is con- 
trolled by mixing a portion of the water returned from 
the air washer with the water withdrawn from the cold- 
water tank. This means that the return water line had to 
be designed not as a simple overflow pipe, but as a line 
which maintains a solid stream of water free from en- 
trained air, feeding both the pump suction and the cold- 
water tank. This was accomplished by locating a float 
valve on the entrance to the return line which serves to 
throttle the flow just enough to maintain a proper level 
in the air-washer tank and to keep the entrance to the 
return pipe submerged. 


50-hp. Motor Drives Compressor Through V-Belts 


The ammonia compressor used is designed to operate 
with flooded cooling surface and to operate automatically, 
maintaining water in a tank between 35 and 40 F by ther- 
mostatic control. It is a 71%4-in. by 7%4-in., vertical, twin 
cylinder, single-acting type, driven through V-belts by 
a 50-hp. motor. The condenser is a multi-pass, shell 
and tube type. With the compressor operating 2/9 
r.p.m., and the water in the tank at 40 F, the plant has 
a capacity of 40 tons. 
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In order to reduce building vibration oa 
caused by the equipment, much of the ma- tale | 
chinery is set on vibration-absorbing bases. ms | 
The ammonia compressor and motor and Aeputatg lhe eet | 
the supply fan and motor, are placed on aoa Love Pressure 


live rubber sheets 1-in. thick, perforated 
with l-in. holes. The holding-down bolts 
are arranged so that there is no direct 
metal-to-concrete connection between the 
machine and its base. 


Cold Water Tank Carefully Insulated 


To economize space, an abandoned fur- 
nace gas flue beneath the first floor was 
widened sufficiently to contain the cold- 
water tank, which is 5 ft. x 26 ft. x 3 ft. 
3-in. deep, and made of welded 3/16-in. 
steel plate insulated with 4-in. cork. The 
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sides of the tank were covered with 2-in. 

of slab cork before lowering it into the pit; 

the remaining 2-in. consists of granulated 

cork which was rammed hard between the 

tank and the pit wails and sealed at the top with asphalt. 
Submerged at one side of the tank are the ammonia 
expansion coils with a vertical steelplate baffle running 
their full length. This baffle forms a channel through 
which an agitator circulates water in a stream con- 
fined close to the cooling surface. In the pit at one 
end of the tank is located an ammonia float valve which 
serves as an expansion valve and keeps the coils flooded 
with liquid ammonia. The compressor withdraws the 
evaporated refrigerant at a rate which maintains 40-Ib. 
pressure in the coils, giving a corresponding boiling tem- 
perature of 25.8 F. 


Keeps Slugs of Ammonia from Suction Line 
The gas and liquid headers at the top and bottom 


terminals of the expansion coils are connected by a large 
vertical pipe which also leads to the bottom of the suc- 














The cabinet in 
which control for 
the system is cen- 
tralized to the 
benefit of the cost 
of operation is 
shown in _ this 
view of the pent- 
house fan room. 

















An isometric drawing of the refrigerating equipment. 


tion accumulator. This arrangement causes any liquid 
entrained in the evaporated refrigerant to drain directly 
back to the lower portion of the coils. As the compressor 
comes up to a constant full speed immediately on start- 
ing, without manipulation of the suction valve, this pro- 
vision is important in avoiding the possibility of slugs of 
liquid ammonia entering the suction line. 


Refrigeration Plant Serves Double Purpose 


During seven months of the year the refrigerating 
plant is not needed for air conditioning, so it is connected 
for alternate use in experimental work. On the second 
floor of the building is a small, heavily insulated room, 
formerly used for high temperature work, which 1s 
cooled to temperatures as low as 0 F. This was arranged 
for by installing two banks of brine coils in the cold 
room, and a shell-and-tube brine cooler, brine tank, and 
brine circulating pump in the compressor room. 

Referring to the diagram at the top of this page, it 
is seen that the water-cooling coils and the brine cooler 
are in parallel and must operate at the same evaporating 
pressure and temperature if used simultaneously. How- 
ever, during periods when the building does not require 
cooling, the automatic expansion valve on the brine 
cooler may be set to produce brine temperatures as low as 
—10 F. When operating under these conditions, valves 
are closed so as to cut the cold-water cooling coils out of 
the ammonia circuit. 


Control Equipment Is Centralized 


All thermostats are grouped in a partitioned cabinet, 
with a thermostat, a thermometer, and a pressure gage 
behind a glass door in each compartment. A 4-in. sam- 
pling pipe which conveys air from a point where its state 
is to be controlled runs to the top of each compartment. 
At the bottom of the control cabinet a small exhauster 
is located which draws air through all the sampling pipes 
and compartments into a common suction box, from 
which it discharges to the room. This device centralizes 
all temperature control at one point. 
















Fig. 
tion platform on the pipe in 


this view. 
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1—Note the construc- 


How the flanged 


joints were assembled is de- 
scribed fully in this article. 


Erecting a High-Pressure, 


High-Temperature Steam Line 


at West Va. Pulp & Paper Co. 


REVIOUSLY to July, 1930, the steam require- 

ments of the Piedmont plant of the West Vir- 

ginia Pulp and Paper Company were entirely 
supplied with steam at 180-lb. gage pressure. Since 
March, 1931, a part of the 180-lb. steam has been 
replaced with steam at a pressure of 600 Ib. and a 
total temperature of 720 F. A pipe line 920 ft. long was 
required to convey this steam from a boiler to a turbine 
exhausting at 20 lb. and inducing or extracting at 180 
lb. Desuperheated steam through a temporary line was 
used while the new line was being erected. 

The pipe used in this line is 14-in. O. D. seamless 
hot-drawn tubing 21/32 in, thick. The Van Stone 
laps are the full thickness of the tubing and have 
a phonographic finish. The flanges are 2334 in. 
O. D., regular 600-lb. standard forged steel, Van 
Stone, with high hub and square corners. 


Arc Welding With Shielded Electrodes 


After the writer had spent some two weeks “push- 
ing” bare and coated electrodes in a welding school in 
order to become familiar with them, and had searched 
for references to their use for field welding a 600-Ib., 


*Engineer at Piedmont, W. Va., plant of the West Virginia Pulp and 


Paper Co. 
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720-F line, it was decided to are weld the line using 

shielded electrodes. These could be expected to de- 

posit metal equal to rolled steel, it was learned. 
The general instructions given our men for this 


Figs. 2 and 3—Speci- 
mens of the welding, 
showing uniformity of 
pattern, and the width 
and depth of metal. 
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That care in design and erection 
means economy in maintenance is 
demonstrated by this 600 lb.—720 F 
steam line, which was are welded, 
using shielded electrodes. 


A number of practical helps were 
worked out in the erection and are 
described by the author in this 
article: 


Chill Bands Aid Welding 
Instructions for Welding 
Clamp Kept Pipe Aligned 
Assembling the Flanged Joints 
Removing Mill Scale from Pipe 
100-Ft. Length Raised at One Time 
Testing the Line and Putting It in Operation 


particular job were: The success of any weld de- 
pends largely upon the foundation. In pipe welding 
only a single V can be used. The edges should have 
left a shoulder about 1/16 in. high at the bottom of 
the scarfed edge, if the metal is more than % in. 
thick. There must be sufficient space between the 
parts that are to be welded together to enable the 
welder to obtain penetration and fusion at the bot- 
tom of the V. For metal more than % in. thick this 
spacing is usually 4% to 3/16 in. Use the 3/16 in. 
spacing. 

Place weld in three or four layers. Use 3/16-in. 
diameter rod for burning in first bead and larger 
rod, 4 to % in. diameter, for the other layers. Weld 
first bead in bottom by alternate method, i. e., burn 
in four beads each 2 in. long on 90 deg. centers. 
Then fill in between these. The other layers may be 
continuous welds. Clean between each layer with 
sand blast. If any spots look doubtful, chip them 
out before proceeding with the weld. Watch pene- 
tration closely and adjust current when needed. 
Keep work clean at all times; the importance of 
clean work cannot be stressed too strongly. A ver- 
tical position weld will be impossible with this elec- 
trode if work is not kept clean. Write your initials 
with the electrode alongside 
of each weld you make so 


the responsibility for each Fig. 4 (Top)—Longest piece 
weld can be definitely fixed of pipe erected in one piece 
and one man will not be on flat car. Fig. 5 (Middle) 


—Same pipe leaving car; 
note deflection. Fig. 6—(Bot- 
tom)—Almost landed. Op- 


held to account for any 
failure in the other fellow’s 


wor! . : 
ro. 9 3 portunity for using the 25- 
th 4s. 2 and 3 illustrate ton locomotive crane in erec- 
€ seneral appearance of tion influenced location of 


meta! deposited by each the line and reduced the cost. 
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operator. These specimens show the class of work done 
shortly after starting the job; quality of work improved 
as the job progressed. Fig. 3 shows the initial of the 
operator making the weld, and also part of a supporting 
roller. 


Removing Mill Scale from Pipe 


A special tool developed by the leader of the crew 
that erected the 14-in. pipe was used for knocking 
mill scale loose while the pipe was on the ground. 
Water-driven turbines such as are used for boring 
tubes in boilers were utilized for this. On the shaft 
of such a unit a steel disk replaced the cutter head. 
There were three holes in the disk. About a foot of 
34-in. link steel chain was bolted to the disk at each 
of these holes. The turbine was then run through 
each pipe and bend. Mill scale has not given any 
trouble. 


Chill Bands Aided Welding 


On less particular jobs we have found free spatters 
of weld metal, short pieces of welding rods and 
“icicles” of weld metal inside of pipes. Even thor- 
ough blowing with 180-lb. steam does not always 
remove all of this foreign material. A thin chill band 
of steel placed in a pipe will seal off the joint and pre- 
vent such troubles. 

The chill bands were turned out of a piece of 
pipe. They were 2 in. wide and \% in. thick; the 
outside diameter was 12% in. A 1/16 in. wide by 
% in. high fin was left on the outside of the band, 
located 1 in, from either edge. A chill band was 
used in each joint, the up-stream edge being welded 
to the inside of the pipe. The next length of pipe 
was fitted over the projecting edge of the chill band 
and the whole clamped together for welding. 

The thin projection or fin served as an electrical 
contact point for striking the arc and prevented 
burning through the band itself, materially assisting 
in securing the desired penetration and fusion at the 
base of the V. Due to the fluidity of the shielded 
rod, the chill bands proved even more valuable than 
we anticipated. 
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Fig. 7 (Left)—Pipe clamp devised to keep pipe in alignment 

during welding. Better ones are now on the market, says the 

author. Fig. 8 (Right)—Roller used to support pipe so it could 
be turned while welding. 


Clamp Kept Pipe Aligned 


Another detail solved on this job was how to 
keep two lengths of pipe in alignment and properly 
spaced while making a rolling weld, and for this the 
special clamp shown in Fig. 7 was designed and built. 
The 3/16-in. thick spacers were located on 90 deg. cen- 
ters. The clamp had to have sufficient strength and 
rigidity to keep the pipes in alignment and at the same 
time not interfere with the operator. There is now on 
the market a clamp that is very much better than the 
one we made. 

Rollers or dollys were used to support the straight 
pipes while making rolled welds on the ground; 
the design is shown in Fig. 8. Unfortunately pic- 
tures are not available showing these rollers in posi- 
tion supporting a section of 14-in. pipe, but the photo 
indicates the method of supporting and rolling the 
pipes. The sections were aligned by stretching a 
string along each side of the pipe; when the pipe 
was touching or equally distant from both strings, the 
section on the rollers was considered in alignment. ‘The 
same type of roller mounted on two channels was used 
to support those straight sections that had to be welded 
in the air and that could be rolled. 


Assembling the Flanged Joints 


Steel “gasket” rings were used in assembling the 
flanged joints. A % in. thick steel ring with a 1/16 in. 
wide projection on each side of the inside diametet 
placed between the Van Stone pipe ends formed an 
excellent base for welding. The projection centered 
the ring in the pipe. The flanged joints were assem- 
bled with the edge of the ring % in. below the flange 
rim, and the % in. space was filled with the first 
bead. Then the metal was built up % in. above the edge 
of the flange by laying on two more beads. 

The bolts were all pulled up just as tight 
a gasket were being depended upon to hold the })res- 


as if 
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sure. Every other bolt was then removed and as 
much of the welding done as free space permitted. 
These bolts were replaced and the other half of the 
bolts removed so the welding could be completed. 


100-Ft. Length Raised at One Time 


Along the boiler house a 64-ft. length of pipe, 
welded together, was raised at one time. This looked 
like a rather long piece of pipe to raise all at once 
and there was some question about whether it should 
be reinforced with I-beams or channels while being 
hoisted. It was finally decided that had the pipe 
been manufactured in one length there would have 
been no question about raising it. The butt-welded 
joint was supposed to be stronger than the pipe, and 
if it would not support its own weight another type 
of joint might have to be considered. 

The longest piece erected is shown in Fig. 4 on a 
flat car. In Fig. 5 it is shown leaving the car and 
by Fig. 6 it is almost in position. This section meas- 
ured 100 ft. from flange to scarfed end and was as- 
sembled, i. e., a number of short lengths welded to- 
gether, parallel to the siding, loaded on the flat car 
and moved into position by the 25-ton crane. 

A section of pipe 177 ft. long between flanges was 
erected in three parts and two welds made by roll- 
ing the whole after erection. A 222-ft. section of 
pipe located between towers was supported and 
rolled on five hanging rollers while making two 
rolled welds. These were spot-welded and then 
turned as when welding pieces together on the 
ground. 

Testing the Line 


After the line had been erected and welded from 
the boiler house to the first expansion bend it was 
pumped full of cold water and the pressure was built 
up with a hand-operated single-plunger pump until 
a gage indicated 1500 Ib. per sq. in. hydrostatic pres- 
sure. This pressure was maintained on the pipe 
while an inspection of each welded joint was made. 
Each joint was thoroughly hammered 
with a 2-lb. ball pein hammer and the 


On the 16th it was ready for high-pressure steam. The 
entire line was then pumped full of water for a 1500-lb. 
hydrostatic test, and this pressure left for twelve hours. 
No leaks being found the line was drained and then 
very thoroughly blown out with 180-lb. steam. The 
pipe was next brought up to 180-lb. pressure at 420 F 
temperature and this pressure maintained over night. 
The following morning the pressure was blown 
down and the pipe connected to the high-pressure 
boiler. The boiler was brought up to pressure and 
the turbine started on 550-lb., 720-F steam. 

When the high-pressure boiler is out of service the 
14 in. line is kept warm with 180-lb., 420-F steam. 
This has happened about 75 times since March, 1931; 
pressure has been entirely off the 14 in. line three 
times. 

There were fifty-eight welded 
twenty flanged joints, two sleeves on two expansion 
bends, two position welds on pipes, and two heads 
inside of fittings at dead ends totaled twenty-eight 
position welds. The remaining thirty were rolled 
welds, five of which were done with the pipe on 
hanging rollers. During construction of the line 
there was ordered 300, 475, 200 and 650 Ib. of 4, \%, 
3/16 and 5/32 in. diameter shielded rods. These were 
partly used for practice welding in the shop, for 
practice welding on several other jobs, for actual 
work on the 14-in. line, for work on a 2%-in. water 
line and some left for stock. There is no record 
available of the actual pounds of each size used on the 
14-in. steam line. 

Work on this pipe line was started in September 
and finished in November. The two welders and 
erecting crew did not work on it all the time as there 
were other construction and repair welds that had 
to be done-by these men. The dates, therefore, do 
not measure the actual construction time. Itemized 
costs of erecting the line were not kept separate from 
the other jobs; hence they cannot be given. 

Enough time was spent on each joint to make what 
we considered a first-class weld. There has been 
absolutely no trouble with the pipe line. 


joints altogether ; 





pipe was found to be absolutely tight. 
The other section of the line was sub- 
jected to the same hydrostatic test with 
the same result. 


Parallel to and just above the 14 in. 
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line a 2%4-in. water line was installed to 





bring water from the boiler feed pumps 
to a desuperheater in the power house. 














The operating temperature of the water 





is 215 F at 600 lb. gage pressure. The 











pipe is 2% in. extra heavy and was 
ordered in random mill lengths. It was 
welded with the same shielded rod, tested 
and found tight. 


Putting the Line in Service 


he turbine was started March 11, 
1931, using 180-lb. steam to turn it over. 
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Fig. 9—Details showing use of chill 
band inside pipe which helped in weld- 
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ing, and the steel gasket welded in 
between the flanges. 











Heating the ‘Tall Building 


Does “‘Chimney Action’’ Overcome Exposure 
in Upper Floors? . . By Joseph W. Degen* 


/ Chimney action in a tall building has a pronounced effect on the design \, 
and operation of the heating system. The study made by the author in 
the 40-story Equitable Building (above) is one of the first to give actual 
data on chimney action; the results are presented here. 

This study leads to these conclusions: 

Seemingly more radiation is needed in the lower floors of tall build- 
ings than in the upper floors. 

Since the inleakage and, consequently, the cooling of the lower floors 
is occurring twenty-four hours a day in cold weather, there should be 
some method of horizontal zoning of the heating system whereby the 
lower floors can be independently heated. By this means the average 
— can be kept more nearly the same for the upper and lower 

oors 

The up-flow of warm air tends to counteract the effect of a north 
exposure, thus perhaps making unnecessary increased radiation for 
such a condition. / 














necessity and is certainly not the whole story. 

There is a growing appreciation of the effect of chim- 
ney action on the relative proportions of radiation be- 
tween the upper and lower floors. As the cold winds 
were supposed to wash heat from the upper floors, the 


KF LATE there has been a noticeable increase in 
interest in the effects of “chimney action” in 


tall buildings. By chimney (or stack or flue) 
effect or action of a tall building is meant the inrush 
of cold air in the lower floors of the building, which 


would correspond to the inrush of air into a furnace; 
its subsequent heating by the radiators, which would 
correspond to the rise in temperature of furnace gases; 
its natural upward flow as corresponds to flue gases in 
a chimney ; and its exhalation at the upper floors similar 
to the escape of flue gases from the top of a chimney. 
As the draft of a chimney is effected by the differences 
in temperature (and, consequently, the specific weight) 
between the flue gases and the surrounding air, so the 
draft in a building is effected by the corresponding 
factors. The great difference is that this draft is de- 
sirable and planned for in a chimney, but is disadvan- 
tageous and combatted in a tall building. 

The ill effects of chimney action are many, 
as are the ways in which it can render futile the 
efforts of a designer of the heating and ventilat- 
ing system in a tall building. 

As the number of tall buildings have increased 
and as the men who operate them began to re- 
late their experiences there has grown a belief 
that this idea of increasing radiation due simply 
to upper-floor exposure is perhaps not always a 


_ *Supervising engineer, Equitable Office Building Corporation, 
New York City. 


Fig. 1—Typical plan for the 
seventh to thirty-ninth floors. 


inrush of the cold outdoor air to the lower floors actually 
washes the heat from them and transfers it in some 
measure to the upper floors, so that in most cases in- 
stead of increasing the radiation in the upper floors to 
allow for exposure it would seem better to decrease it 
and increase the lower floor radiation correspondingly. 
The great difficulty is to decide just what the actual 
change should be and how it can be determined. This 
entails a study of present structures and their experi- 
ences. 

Many suggestions as to means of counteracting chim- 
ney action have been offered. They comprise mainly in- 
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4.2 
Fig. 3—Draft observed in one 


room by means of a U-tube and = // 
curve showing comparison with 
theoretical draft for a chimney 

442 ft. high. 9 


creased lower floor radiation; horizontal iso- 
lation by sealing of zones or floors, the crea- 
tion of an artificially produced higher pres- 
sure zone in the upper stories; more efficient 


~-Loches of Wolrer 
® 


sealing and weather-stripping of lower floor } 
windows, doors and shafts, etc. é J 


Chimney Action Study Made 2 


In order to be able to offer some actual 
and perhaps useful data on the subject there 
were several readings and a study made of 
chimney action in the Equitable Building, 
New York City. The building is forty stories 
high (542 feet) and occupies a full city block of 48,941 
sq. ft. The six lower floors (1 to 6 inclusive) are full 
rectangles of floor space. From the seventh floor to the 
roof the shape is that of an “H” with an average of 
some 30,000 to 31,000 sq. ft. of net rentable area per 
floor, as shown in Fig. 1. The floor heights vary some- 
what, with 12 ft. 2 in. as the most typical. The gross 
volume above the street level is 22,639,546 cu. ft. 

With the exception of the areas below street level, the 
main floor and the two upper floors, the building is 
heated by 157,000 sq. ft. of exposed, non-recessed, cast- 
iron, manually-controlled radiation. Radiators are, in 
most cases, located one to a window. The basements, 
main floor and the two upper floors are heated by com- 
bination direct and indirect systems. 

The first-floor direct radiation is fed through a sep- 
arate upfeed system supplying this floor only. The other 
floors are fed through risers feeding up and down from 
a header on the thirty-sixth floor. 

Fig. 2 shows the floor to floor distribution of the in- 
stalled radiation from the second to thirty-seventh floors 
inclusive, together with the related figures of gross floor 
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area, ceiling height and ratio of volume to radiation. 
This last ratio shows slight variation between the floors 
of “H” shape, that is from the seventh to thirty-sev- 
enth, which would indicate that no special allowance was 
made for the upper or lower floor radiation. 

Exhaust steam from non-condensing Corliss steam 
engines in the power plant is the usual heating medium. 
For early morning warming-up it is necessary, in severe 
weather, to use live steam, governed as to time and rate 
of use by the outdoor temperature and temperatures on 
the main, second and third floors. These three lower 
floors are taken as governing points for temperature 
readings, first, because these floors are cooled off first 
and quickly by the inleakage of cold air due to the chim- 
ney action, and second, these lower floors are on the 


end of the lines and are the last to receive steam. 
Draft-Gage Readings Show Pressure 


During the winter of 1930-31 draft-gage readings were 
taken in Room 409, 442 ft. below the main roof of the 
building. An ordinary U-tube with water was used— 
a rubber hose being dropped out the window which was 
then closed as far as possible without 
closing the tube. These readings are 
plotted in Fig. 3. There is also plotted 
on the same ordinates the theoretical 
draft line of a 442-ft. chimney with 
a 70-F average flue-gas temperature. 
The two curves show a divergence 
above and below the temperature of 
about 46 F, which can be explained 
by the fact that at the lower tem- 
peratures the windows are all kept 
shut as tightly as possible, thus rais- 
ing the average building temperature 
to perhaps 72 or 74 F, and at the 
higher temperatures, as a result of 
milder weather, more windows are 
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Fig. 2—Floor-to-floor distribu- 
tion of the radiation, eross floor 
area, ceiling height., and ratio 
of volume to installed radiation. 
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opened throughout the building, thus by the free circula- 
tion cutting down both the average temperature and 
draft. 


Pressure Difference Used for Ventilation 


An interesting attempt was made to use this differenc: 
between the outdoor and indoor air pressures by the 
construction of an inner casement window and radiator 
enclosure, as shown in Fig. 4. The idea was to open 
the regular window, which is of the balance type, shut 
the casement sash and guide the cold outdoor air over 
the warm radiator, thus supplying to the room an abun- 
dance of warm fresh air. The first installation was made 
on the fifth floor in an office where, due to the large 
number of occupants, the window could not be opened 
without a complaint from someone about an objection- 
able cold draft. The table shown with the sketch gives 
the results obtained, the velocities being especially no- 
table. The objective of an “abundance” of fresh air 

Anemometer was easily realized. The abnormally high floor draft 

drew complaints from those occupants who were sit- 

Fig. 4—Radiator enclosure designed to utilize difference in air uated at the inner wall of the offices where the air cur- 

pressures for ventilating an office room. rent was changed from the horizontal to vertical causing 

irritating discomfort in trouser legs. To overcome this 

the design was changed by the addition of a vertical 

baffle about three inches in front of the original en- 

closure, which resulted in a vertical flow of air, inducing 

Figs. 5, 6 and 7—Results of count made on cold, normal and a good circulation and leading to no complaints. Since 

mild days to find amount of radiation turned on by tenants, then, some twenty of these enclosures have been installed 

indicating practical effect of chimney action on operation of in offices where the large numbers of occupants pre- 
heating system. 
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vented use of a normal amount of window ventilation. 
Radiator Count Shows Effect of Chimney Action 


In order to have some idea as to the practical effect 
of the chimney action on the heating system, it was 
decided to enlist the unsolicited and unconscious coopera- 
tion of those for whom the heating system is operated 
the tenants. Regardless of the theoretically-obtained or 
scientifically-measured results, no heating system is sat- 
isfactory when it is the cause of complaints. The means 
taken to make use of the tenants’ cooperation was to 
maintain normal, complaintless operation of the heating 
system and then count the radiators actually in use. 
Since all radiators (with the exception of some 25 out 
of 5000) are manually controlled, it was reasonable to 
assume that any radiator found on or off was so oper- 
ated by the tenant. 

Accordingly, during the winter of 1931-32, there were 
made seven counts of the number of radiators turned 
on and off from the second to the thirty-seventh floors 
inclusive, between 11 a. m. and noon on seven different 
days. The days selected for the counts were toward 
the middle of their respective weeks, in order to obviate 
the possible. effect of unusual cooling of the building 
over a week-enjl. A stable normal condition was sought. 

The resuits of these counts are plotted in Figs. 5, 
6and 7. The radiation found in use is expressed as a 
percentage of the total radiation on the floor. This per- 
centage method is selected as best 
showing a comparable figure for 
floor-to-floor interpretation. 

The general slope of these graphs 
from a relatively low percentage on 
the upper floors to a higher percent- 
age on the lower floors is counter to 
any idea of increased radiation for 
exposed upper floors and is attrib- 
utable only to the direct effect of the 
chimney action. In particular the 
slope on the “mild” and “normal” 
days is markedly visible. 

For numerical comparison the fol- 
lowing tabulation is made based on 
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lumping the figures for four approximately equal hori- 
zontal zones: 


Per Cent oF ToTAL RApDIATION IN USE 


Floors Floors Floors Floors 

2tol0 ll tol9 20 to 28 29 to 37 
Cold Days ...... 83.1% 83.8% 75.7% 70.5% 
Normal Days ...71.6% 69.5% 54.8% 48.0% 
Mild Days ...... 46.0% 41.7% 30.8% 26.1% 


North Exposure Had No Effect 


As an additional precaution in the design of a heat- 
ing system, it is sometimes advised that the north ex- 
posure on the upper floors be given an increased radia- 
tion factor. In order to see what possible effect this 
north exposure had on the radiation actually put to use, 
the graphs in Figs. 8 and 9 were made. As will be noted 
these are plotted from the counts taken on the two cold 
days when the prevailing winds were from a northerly 
direction. Any extraordinary effect would be quickly 
noted under these circumstances, but the graphs do not 
indicate that the occupants on the north side felt im- 
pelled to use any more radiation than those on the 
south side. 

These figures, graphs and observations are offered 
with the full realization that they are secured from one 
particular building and are, therefore, applicable (at 
least in their entirety) only to that building. Until fur- 
ther studies of more detailed nature are made on other 
buildings no specific rules can be stated. 
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Figs. 8 and 9—Graphs made to 
find out effect of north exposure 
on required radiation. Occupants 
on the north of the building 
used no more radiation than 
those on the south. 
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Deaerating heater with capacity 
of 50,000 gallons per hour at 
the Pilgrim State Hospital, 
Brentwood, Long Island, which 
protects steel hot-water piping 
from corrosion. The water is 
used for domestic and general 
service requirements. 


Combating Corrosion of Piping 


ITH the present stress on economy in the in- 

dustrial and commercial fields, failure of piping 

due to corrosion and loss of capacity of piping 
from choking up because of the products of corrosion 
are receiving increased attention. Among the preventive 
measures which are available are the use of corrosion- 
resistant materials, chemical treatment of the water, re- 
moval of dissolved gases by heat, etc. 

In an article published last month, the causes of cor- 
rosion were explained in some detail, and the meaning 
of pH value as an index of the corrosive tendencies of 
a water was outlined. 

This paper deals with the treatment of the water sup- 
ply by deaeration to prevent corrosion of water lines, 
such as condensate return lines, boiler feed and _ hot- 
water distributing and service piping and of economizers 
in boilers. As with most engineering problems, the cor- 
rect answer is determined by the circumstances of the 
individual plant. 


How Deaeration Protects Piping 


Deaerating equipment affords protection to piping by 
eliminating dissolved oxygen and carbon dioxide. The 
removal of the carbon dioxide raises the pH value, but 
where low pH value is due to a mineral acid, a deaerator 
cannot be expected to correct the corrosive condition 
entirely. In infrequent cases, where mineral acids are 
present, rapid corrosion of cold water piping will also 
take place. Chemical correction of such water supplies 
may be made at the source to protect the water mains. 


*Chemical Engineer, Cochrane Corporation, Philadelphia, Pa. 
tChief Engineer, Cochrane Corporation, Philadelphia, Pa. 


The deaerator is essentially a chamber in which water 
in finely divided form is brought into contact with steam 
by spraying or by flowing over trays. The water is 
heated to the boiling point by this intimate contact and 
the gases, being insoluble in water at this temperature, 
are removed from the apparatus by liberal venting. To 
accomplish complete removal of the oxygen and COs, 
the water is heated to the full temperature of the steam, 
bringing about a water vapor pressure equal to the total 
pressure of the atmosphere in contact with the water 
surface. If the water is desired at a temperature below 
atmospheric boiling point, 212 F, vacuum-producing 
equipment is employed for venting the steam-air mix- 
ture, or heat exchange apparatus is used. Thus if for 
hot-water service it is desired to maintain a temperature 
of 140 F, it is necessary to produce a vacuum within the 
deaerating heater corresponding to the boiling point at 
140 F, or 24 in. of mercury. 

To produce temperatures higher than 212 F it is only 
necessary to increase the steam pressure. Thus a de- 
aerating heater operating at 60 Ib. per sq. in. gage will 
deliver water having a temperature of 307 F. Deaer- 
ators for the delivery of water at such temperatures 
are used in the preparation of boiler feed in steam power 
plants or for special processes. 


Types of Deaerators 


Deaerators may be divided into three general classes, 
as follows: 
Direct contact (tray or perforated reboiler) 


Evaporator or surface type 
Flash type 
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In the direct-contact deaerator the water is heated 
and deaerated, as the name implies, in direct contact with 
the heating steam. For this reason, such deaerators are 
less expensive than is equipment which employs surface 
heating, but are not suited to all cases where the de- 
aerated water is to be used for drinking or cooking,— 
that is, where the steam might contain injurious sub- 
stances or gases, which might impart odor or taste to 
the water. They are very generally used for boiler feed 
and process work, and for domestic hot-water supplies 
where clean steam is available. Water enters the equip- 
ment through sealing and distributing boxes designed to 
prevent back flow of steam into the water lines, and to 
distribute the water over a tray stack. In flowing over 
the trays it is heated to the temperature corresponding 
to the pressure of the steam in the equipment. When 
this temperature has been reached, the solubility of dis- 
solved gases is reduced to zero. 

When the gases are driven out of solution they are 
still mingled in the form of small bubbles diffused 
through the water. Their release does not occur in- 
stantaneously and»some means are provided for remov- 
ing them. In some equipments the trays which serve 
for heating are followed by “air separating trays.” In 
other equipments the final scrubbing action is performed 
by steam admitted through a perforated “reboiler” sub- 
merged in the water below the heating tray stack. An- 
other design employs two shells, the heating tray stack 
and the air-separating tray stack being in separate shells. 
After heating in the upper compartment the water gravi- 
tates through a connecting pipe to the deaerator shell; 
steam under somewhat higher pressure is admitted to 
the downtake pipe, the purpose being to heat the water 
in transit so that it will be at the boiling point upon ad- 
mission to the deaerator, 

Such deaerators are usually equipped with float-con- 
trolled water inlet regulating valves and with automatic 
overflow equipment to prevent flooding, as from the ad- 
mission of some uncontrolled supply. If the installation 
is to deliver water at a temperature lower than that cor- 
responding to the pressure of the steam supplied, a steam 
control valve, pressure- or temperature-actuated, is 
included. 

A small surface heater or vent condenser is utilized to 
reclaim the heat of and the condensate from the vent 
vapor, returning the heat to the water. Vacuum pumps 
or steam jet ejectors are employed for removal of vent 
gases from equipments operated at pressures below 
atmosphere. 

In the evaporator or surface deaerator the steam for 
deaeration is supplied by evaporating some of the water 
by means of a steam coil or tube bank located below the 
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heating or deaerating trays. In this way the steam sup- 
ply, which may be exhaust steam carrying oil or grease, 
does not come in contact with the water, a point to be 
considered where the hot deaerated water is used for 
domestic purposes or for sterilizing, etc. Ordinarily, 
the water is first passed through a surface-type or closed 
heater external to the deaerator but supplied with steam 
from the same source as the evaporating element within 
the shell. Due to the low temperature of the water 
while traversing the preheater, the transmission of the 
heat is rapid. The water is preheated in the closed 
heater to almost its final temperature before it is ad- 
mitted to the deaerator. In passing over the trays in 
the latter it is further heated by direct contact with the 
steam that has been generated by the evaporating ele- 
ment. The pressure of the steam supply must, of course, 
be somewhat higher than that corresponding to the final 
temperature desired, as temperature head is required to 
transmit the heat. 

With this type of equipment no oil separator is used 
in the steam supply line to protect the water being 
heated from contamination, as the steam and water do 
not come in direct contact. A float-operated water control 
valve may be employed, and to prevent over-pressure a 
pressure relief valve is used. 

A vent condenser is employed with a vacuum pump or 
steam-jet ejector if the apparatus is to be operated be- 
low atmospheric pressure. If the temperature of the 
steam supply is much higher than that at which the 
water is to be delivered a control valve, actuated by 
either temperature or pressure, is inserted in the steam 
supply line. 

The flash deaerator is so called because the water is 
first heated to a higher temperature than that at which 
it is to be delivered, and then flashed or boiled by spray- 
ing it into a chamber under lower pressure. The heater 
may be of the direct-contact open type or the surface 
closed type. In either case the water is ordinarily heated 
to about 20-30 F above its final temperature and when 
admitted to the flash chamber boils instantly under the 
lower pressure. Thus the solubility of the gases is re- 
duced to zero and the gases take the form of bubbles, 
which are removed by passing the water over a tray 
stack, as in the direct-contact deaerator. Equipments 
of this type include a vent condenser, preheater (either 
open or closed), and flash chamber, with water, steam 
and overflow controls, 

Note: Methods of installing deaerators, typical exam- 
ples, deaerating condensate returns, and deaeration in 
connection with central heating plants and for special 
industrial applications are covered in the next install- 
ment of this article. 


This article tells how deaeration is used to eliminate dissolved oxygen 
and carbon dioxide in order to reduce the corrosive tendencies of water, 
and describes types of equipment and their operation. 

Costly and troublesome replacements of piping, and loss of capacity 
due to choking up from the products of corrosion, can be reduced if 
proper attention is paid this important subject. It's another case of a 
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Saves Fuel by Equalizing Flow 
in Hot-Water Heating Systems 


Kxample Shows Annual Loss of $1.35 per Radiator 


in Unbalanced Job—Check-up Will Cut Cost 
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When some radiators in a forced hot-water heating system 
are too hot and some are too cold, fuel is wasted. In 
balancing such systems, the author uses thermocouples for 
finding the temperature drop through each radiator, as 
shown here. On jobs where radiators overheat a check- 
up before the coming heating season will save money. e 


ing system, each unit of radiation should receive its 

proportional share of the flow of water. This ideal 
condition will naturally produce the same drop in tem- 
perature in the water as it passes through the various 
units and will make the difference in temperature be- 
tween the flow inlet and return outlet the same. 


[' a properly designed and equalized hot-water heat- 


Forced Circulation Systems Do Not Tend to Equalize 


In a gravity system each unit of radiation acts as a 
pump which produces a thermal motive force from the 
drop in the temperature of the water passing through the 
radiator. In a radiator with sluggisk circulation the tem- 
perature drop is high and it therefore establishes an in- 
creased thermal motive force. Hence, there exists a 
natural tendency toward the equalization of flow. In a 
forced-circulation system such a tendency toward self- 
equalization does not exist, except as induced by the 
small part of the motive force which is present due to 
gravity action. The equalization in such a system should 
therefore be accurately provided. 


Economics of* Equalization 


The economic advantage of correct equalization be- 
comes apparent when the cost of lack of equalization is 
analyzed. 

Consider a heating system in which the average drop 
in temperature through the radiators under a given 
weather condition is, or should be, from 175 F to 165 F, 
or 10 F. The average temperature is 170 F. Then, with 
a room temperature of 70 F the heat output will be 0.617 
< 240 or 148 Btus per standard sq. ft. of radiation. 

If now, as is often found in existing systems, a num- 
ber of the radiators in the system show a drop of 25 F 
in place of 10 F, the rooms in which such radiators are 
located will be cold. To make these rooms comfortable, 
the average temperature of their radiators should be 
170 F, which will necessitate raising the flow temperature 
to 1824 F. 

The balance, or majority, of the radiators will then 
have an average temperature of about 177 F and windows 
will be opened in the overheated rooms. The heat out- 
put of these radiators will be 0.673 *« 240 or 162 Btus 
per standard sq. ft. of radiation. (See p. 98, A. S. H. 
lV’. E. Guide 1932.) 

Instead of supplying 148 Btus per sq. ft. of radiation, 
it is necessary to supply 162 Btus, or 9 per cent more 
heat than would be required if the flow of water through 
the radiators were properly balanced. 

In an average system, under such conditions of un- 
balance, where the average radiator is of 50-sq. ft. 
‘apacity and the annual cost of fuel is 30c per sq. ft. 
he total cost of fuel per unit of radiation is $15.00 per 


* Mechanical Engineer, Seattle, Wash. 
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year and the loss due to poor equalization is 9 per cent 
of $15.00 or $1.35 yearly. During an assumed 25-year 
life of the building and heating system, the cost of poor 
equalization becomes nearly $34.00 per radiator. This 
indicates that correct equalization is essential to economy 
of operation. 


Thermocouples Determine Drop Through Radiator 


Various devices are used for the purpose of equaliza- 
tion, but means of accurately testing such equalization 
are usually not employed. Frequently, the contractor at- 
tempts to determine the difference in temperature be- 
tween the flow and return ends of the radiators by feel- 
ing them with his hands. Such attempts must be carried 
on at temperatures below 140 F, as above 140 the sen- 
sation of heat becomes a sensation of pain and differen- 
tiation is impossible. Hence equalization at working 
temperatures of 160 to 190 F cannot be secured by this 
method. Furthermore, such a method is bound to be far 
from accurate, as at one radiator the right hand feels 
the higher and the left hand feels the lower temperature, 
and at the next radiator, perhaps in another room, the 
conditions are reversed. Moreover, different degrees 
of dampness of the hands affect the accurate feeling of 
the sensation of heat. At best, such methods can give 
but crude results. 

The writer has recently employed thermocouples to 
determine the drop in temperature through radiators by 
contacting one thermocouple at the inlet and one at the 
outlet of the radiators. The readings on the galvanom- 
eter then indicated the difference in temperature at these 
two points, equivalent to the drop through the radiator. 
By this means a very accurate equalization is obtainable. 
The process is similar to the equalization or adjustment 
of a ventilating system by the use of an anemometer as 
an indicator of the air movement. 

Previous to equalization, the temperature drops 
through the radiators would vary from 4 to 30 F on the 
average system as tested. 

A satisfactory and economical method of equalization 
is with the use of valves or other devices, which can be 
externally throttled and set while the plant is in opera- 
tion, analogous to the use of dampers or lock registers in 
a ventilating system. By measuring the air delivery at 
each outlet with an anemometer, the outlets can all be 
set to adjustment and balance. Similarly, by measuring 
the temperature drop through each radiator with ther- 
mocouples, the equalizing devices can all be adjusted to 
equalization and balance. 

Usually it is only necessary to take two—or at the 
most three—sets of readings and make a similar num- 
ber of adjustments to secure an acceptable balance. 

The cost of taking such readings and making the re- 
quired adjustments is considerably less than one dollar 
for each radiator, and will easily pay for itself in less 
than one year’s operation through the fuel saved. 
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Ojil-handling stations and many 
industrial plants require provisions 
for heating heavy oils in order that 
they may be handled quickly and 
efficiently. Mr. Lewis made a sur- 
vey of several steam piping lay-outs 
for this purpose; in this article he 
describes their good— and bad — 
points and tells how to arrange the 
piping to accomplish the desired 
results effectively and economically. 














By Samuel R. Lewis* 


OME oils, especially those of the heavy fuel 
type, must be warmed in cold weather in order 
to be handled quickly and efficiently. Change 

in the bulk of oil due to temperature is of magnitude 
and it is customary for the dealer to purchase oil at 
a temperature of 60 F. If he then delivers-it by bulk 
at a much cooler temperature he will lose by the 
shrinkage far more money than he must expend in 
order to heat the oil. 

Up-to-date oil-handling stations have provision for 
heating the oil in the tank cars so that it can be re- 
moved quickly, and for heating it in the stationary 
storage tanks so that it will flow rapidly to the de- 


— 
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livery trucks and so that its shrinkage due to chilling 
will be overcome. 

The oil from the stationary tanks must be warm 
enough so that it will not chill below an easy-flow- 
ing temperature in the truck-tank, lest time of the 
latter be wasted when transferring the oil to the 
tank of the ultimate consumer. 


Problem Requires Care 


The problem may appear to be a simple one, re- 
quiring little thought, and, in fact, many of the early 
installations of oil tank heating were made in this 
manner. Sometimes an old boiler was _ secured, 
equipped with a second-hand oil burner, and piped 
up to steel coils built into the tanks. In many cases 
several of these coils were connected to a single sup- 
ply main or to a single return main. The tanks 
which contained the heating coils often were scat- 
tered around the yard and the supply and return 
mains frequently were not protected adequately 
against freezing or against physical damage. 

It might often happen that a cold snap caught the 
custodian unawares, with the result that water lying 
in a steam coil in an empty tank was frozen, bursting 
a pipe at a point where no one could see it or suspect 
its existence. 


Joints May Be Steam-tight, But Leak Oil 


A pipe joint which will be tight with water or 
steam may leak oil. Any threaded pipe coil in the 
design of which expansion and contraction have not 
been compensated for properly may leak oil, even 
though no freezing of water has occurred. Adequate 
and closely-placed supports for pipe coils inside tanks 
are important, as the coils may otherwise have water 
pockets which do not drain freely and which may 
cause much trouble. 


Oil Must Not Enter Boiler 


In consequence there seems to be a sincere lack of 
confidence among oil men in steam coils installed in- 
side oil storage tanks. They discovered that exces- 
sive costs for fuel attended the operation of their 
tank-heating boilers. They found water in their 
stored oil tanks and oil in their boilers. A film of oil 
above the water in a steam boiler may account [or 
greatly increased fuel consumption due to increased 
surface tension of the liquid above the water. When 
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one tries to make steam by boiling oil, there 1s not 
much satisfaction with the heating system. If we 
were dealing with animal oil instead of mineral oil 
the boiler containing water and this oil would explode 
disastrously. 

One large oil dealer, having experienced trouble, 
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insists that the heating coils in his tanks shall not be 
connected back to the boiler. The boiler must take 
fresh city water, evaporate it into steam, send this 
steam to the tank coils, and the resulting condensed 
hot water with its possible increment of oil due to 
leaks, must, he insists, be wasted to the sewer. 


Steam Should Be Controlled 


No oil station customer would purchase fuel oil 
for heating without having provided a properly-in- 
sulated building which is to be heated and without equip- 
ment for preventing overheating following the combus- 
tion of too much fuel. 

No oil station owner whom we visited, however, 
pays much attention to giving his enormous oil stor- 
age tanks any protection against too great cold, and 
we found no thermostats and very few thermometers 
in these tanks. Excess oil temperatures and unnec- 
essary burning of fuel may be prevented at the fuel oil 
stations, but they are not prevented automatically, ac- 
curately, or definitely. 


Arrangement for Skimming Oil from Water 


We found several installations in which elaborate 
arrangements have been made to remove from the 
boiler water any oil which leaks into the steam pip- 


Fig. 2—A satisfactory steam heating 
equipment for a large oil storage tank. 

The interior pipes are all welded. 
They drain freely all the way from 
the inlet back to the outlet as indi- 
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ing. One of these schemes, using vertical steel tanks 
so that the lighter oil may be skimmed off above the 
heavier water by occasional manual valve-manipula- 
tion, is shown in Fig. 1. 


Investigation Shows Variety of Methods and 
Lay-outs 


We found oil storage tanks on their sides and on 
their ends, with solid foundations and with shaky 
blocking on mud. We found well-designed steam and 
return piping and we found poorly-designed piping. 

One interesting installation is shown in Fig. 2. 






ef Fig. 1—Oil separator arrangement. 
‘ 


The two small vertical tanks at the 
left form a manually-operated scheme 
to prevent oil from leaky oil storage 
tank heaters from entering the boiler. 
An occasional opening of the oil 
skimmer valve (there are two stages 
to this separator) will remove much 
of the oil (it is hoped). The tank at 
the right is a single stage adaptation 
of the same principle. 
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There has as yet been no trouble with the leaking oi 
oil with this scheme; all joints inside the tank are 
welded, and there is opportunity to control the 
amount of heat by using the various valves to sub- 
divide the heated surface. Since each separate coil 
has a separate trap the control is simplified. For 
such coils as this, extra heavy pipe is customarily 
used for the coils. 

In one vertical storage tank installation the heat- 
ing surface is built of threaded pipe in the bottom of 
the tank, with a flat steel baffle plate above. This 
baffle fits loosely, and causes the oil below it to 
achieve a rapid local circulation; this permits a much 
lower temperature in the main part of the tank. The 
draw-off connection is below the baffle where the 


warmer oil will be taken first, while there is ample 
area around the edges of the baffle for the heavier, 
cooler oil to pass down to the heater. 
in the tank is located so as to permit access both 
above and below the baffle. It was hoped that sludge 
would tend to collect on the baffle, from 


The manhole 


which it 










cated by arrows. Provision is made 
for spring pieces to absorb the expan- 
sion and contraction, which may cause 
a difference in length of the two par- 
allel pipes of as much as two inches 
in one hundred feet. 

About 1% sq. ft. of steam heated 
surface should be provided for each 
100 gallons capacity in the tank for 
an installation like this. 


Automatic air v— 





4return traps with valves so 
that the traps may be cleaned 


¢Return to boiler feed pump 
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Fig. 3 (Right)—An oil storage tank 
having a baffle plate-sludge pan above 
the spiral welded jointless steam coil. 


Fig. 4 (Below)—An excellent ar- 
rangement for an oil heater, using a 
comparatively small auxiliary tank 
which contains a jointless steam coil. 


Manhoies ¢ 


Outlet ¢ for 
warmed’ oil 
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could be scraped off through the manhole door. Fig. 
3 shows this scheme somewhat elaborated and im- 
proved. 

We found one variation of this idea in which a 
smaller tank is placed alongside a large tank, con- 
nected therewith through a large easy-flowing pipe. 
The outgoing oil is withdrawn from the top of the 
smaller tank. The heating coil is placed in the 








Oi! storage tank 
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smaller tank. Thus there is a lively circulation of 
oil in the smaller tank even when no oil is being re- 
moved but there is no circulation or heat loss from 
the larger one. The smaller tank easily can be shut 
off and drained for inspection of the steam coil. This 
scheme is shown in Fig. 4. 

One large oil dealer houses his storage tanks within 
a warmed building and manages to get along fairly 
well without local coils inside the tanks. Such an 
arrangement is slow in heating up a large shipment 
of chilled oil, although such a shipment usually must 
be pre-warmed by steam coils in the tank car before 
it can be unloaded. 

Another plan is to install steam pipes close against 
the tank bottom but entirely outside of it. There 
seems to be no real reason why this should not be a 
satisfactory recourse, if adequate insulation is pro- 
vided to confine the heat against the tank and pre- 


= 


-=* 
Diaphreqm V . 
Gate V. 








Oil Tank 























Oil Tank 


























Fig. 5—A well-designed storage tank heating syste™. 
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Interior baffle 
plate desirable 


Warm oil 





Water tight 
protection 
Steam coil - pipes 

should touch tank side 


Removabie steel cover insulated 
wih at least ess, maqnesia blocks 








vent its waste. Fig. 6 shows such construction; the 
hot pipes should touch the tank sides. 


One Good Arrangement 


In Fig. 5 is shown an oil tank heating system with 
welded interior steam coils, and with the steam and 
return piping and valves and other auxiliaries. The 
steam piping may be run out-of-doors, may be over- 
head on posts or may better be carried underground 
in approved insulating tile or in a masonry conduit, 
and should be easily accessible for inspection and re- 
pair. 

The design and installation of this piping must be 
done with care. There must be no accumulation of 
condensed water in the supply main, and it must be 
possible to drain the return main rapidly and posi- 
tively. Both mains must be thoroughly protected 
against getting wet. It is comparatively easy to 
double-insulate and to water-proof a straight length 
of piping out-of-doors, but it is difficult to protect 
the raw ends of the insulation at valves, traps, etc. 
Therefore it is a good idea to have the heads of the 
heated tanks project into a heated building, or to 
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Fig. 6—An exterior steam tank heater. 


The oil may be heated by steam pipes in 
contact with its outside. The pipes must 
be boxed in, and must of course allow for 
expansion and contraction and for perfect 
drainage and air venting. A loosely-fitting 
baffle to limit the circulation of the oil in- 
side the tank and to concentrate the warm 
oil near the outlet is desirable. If the tank 
is out-of-doors all moisture must be kept 
off the insulation. 
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Re Sabiat pipe 


Galvanized sheet steel cover to protect 
e insulation and to keep it assuredly dry 


| 


Drain 


build shanties at the heated tank-ends to protect the 
valves and traps against frost and unauthorized 
manipulation. 

It is advisable to insert liquid thermostats in tanks 
at the most vital points, depending on the location 
of the outlet connections, for controlling the tem- 
peratures of the steam coils. If all of the steam coils 
are so protected, the oil burner may have a simple 
steam pressure control, or better yet, if the boiler 
serves only as a storage tank heater there is avail- 
able a simple little electrical hook-up whereby the 
oil burner will operate until the last thermostat has 
closed off the supply valve to the heater in its par- 
ticular tank, no matter which one this may be, and 
will open up again when any one of the tank thermo- 
stats resumes the open position. 

It is probable that if all storage tanks were placed 
inside well-insulated buildings, economies against over- 
heating in summer and under-heating in winter would 
be achieved. 

Excess temperature such as may be due to bright 
sunshine does the oil no particular good. Excess 
temperature such as easily can be obtained by un- 
controlled heating coils certainly may be very harm- 
ful, initiating the breaking down of the oil, which 
begins around 100 F for some fuel oils. 

It is, of course, vitally important for the person 
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who installs a steam coil in an oil tank to have means 
of getting at that coil. If a steam coil in a large tank 
goes wrong when the tank is full of oil very expen- 
sive and annoying results may ensue. Every coil 
should have a valve on each end, so that it may be 
isolated to prevent oil waste and so that the other 
coils may continue in service. 


Oil As Heat-carrying Medium 


The use of heated oil pumped from a steam-heated 
tank in the boiler room to heating coils in outlying 
exposed storage tank heaters, has many advantages. 
With such an arrangement there is no danger of freez- 
ing. Ifa little leakage occurs from oil to oil no great 
harm will result, and such leakage would be manifest 


Reqular heater out of service 


Fig. 7—Emergency heater to warm oil. 


A spiral copper coil was threaded in through 
the manhole and was lowered to the bottom of 
the tank. A temporary outlet pipe was con- 
nected down to the center of the spiral coil so 
that it would catch the warmed oil. Steam under 
enough pressure to overcome the static head was 
forced through the coil, blowing the condensa- 
tion up through the return. Hot water or hot 
oil under pressure could, of course, have been 
pumped through the coil. 


at the expansion tank. If leakage occurs from oil to 
water or vice versa, in the heat transfer tank in the 
boiler room, this also would be noticeable very 
quickly and could be corrected quickly and economic- 
ally, since the oil heating tank will be very small. 
Two of these transfer-heaters for alternate use would 
be desirable. 
Steam Pressures Used 

In the dozen or more plants which are the basis 
for the observations made in this paper, the operat- 
ing steam pressures varied from that of the atmos- 
phere to 125 Ib. When low pressure was used the 
boilers were full of oil. When high pressure was 
used the oil tanks were full of water. We admit that 
both of these statements are a trifle salty, but the 
truth is that there was, in the observed oil storage 
plants, no reasonable explanation for the great steam 


pressure variation which was found. 

It is not practicable to vary the steam pressure in 
each case to stop leakage by balancing exactly the 
varying oil pressures due to changes in the height of 


the oil in each tank. A comparatively low steam 
pressure is more economical of fuel than is a high 
steam pressure when the entire function of the steam 
is to heat the oil. 
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VotumeE or “1,000 GaL. or Or at 60 F” at Various 
TEMPERATURES 
F GALLONS 
30 988 
40 992 
50 996 
60 1000 
70 1004 
80 1008 
90 1012 
100 1016 


It would require approximately 200 Ib. of steam to 
raise 1000 gal. of oil 50 F in an hour. 











Since a pump usually is necessary with any type 
of heating system used for heating oil in storage 
tanks, advantage lies in using comparatively low 
steam pressure with thermostatic vacuum traps on 
the outlets from the coils and for draining the mains, 
with an electric vacuum pump placed low enough to 
receive all condensation by gravity. 

With such a plant there is minimum opportunity 
for condensation remaining in mains or in heater 
coils, where of course it will promote water hammer. 
It is not unlikely that water hammer due to ineffi- 
cient drainage, partly closed valves, poor supports, 
etc., largely is responsible for broken joints and oil 
leaks in existing oil tank heating systems. Well-de- 
signed vacuum return arrangements would eliminate 
this. 





Radio announcers and engineets 
covering the recent national po- 
litical conventions were kept 
comfortable in their cell-like, 
sound-proof broadcasting booths 
high on the mezzanine floor of 
the Chicago Stadium by unit 
air conditioners. 





Choosing a Multi-V 


Drive for a Fan 


Success of a drive installation depends 
upon a conservative consideration of the 
engineering factors which enter into drive 
selection. These factors are outlined in 


this article, and the steps in selecting a 
V-belt drive for a ventilating fan shown. 








Fig. 1—V-belt drive for trans- 
mitting 20 hp. from a motor 
running at 1750 r. p. m. to a 
ventilating fan running at 560 
r. p. m. The method of select- 
ing this drive is shown here. 


ULTIPLE-V belt drives are used extensively 
with heating, piping and air conditioning equip- 
ment such as fans, blowers, pumps, 
pressors, etc. Proper selection of such a drive should 
be based on a knowledge of the factors which are in- 
volved in order to insure its having a maximum life and 
economy in maintenance and operation. 
The following information should be available when 
a multiple-V drive is selected: 


com- 


The horsepower to be transmitted (based on the horse- 
power of the motor). 

Speeds of the driving and driven units.’ 

1The speed ratio may be figured as equal to the ratio of the 


pulley diameters, although to be exact the speed ratio is equal to 
the ratio of the pitch diameters. 
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Center-to-center distance of the sheaves desired (with plus 


and minus distances). 
Characteristics of load (constant, overload or starting 


peaks, frequency of starts, etc.). 

Space limitations. 

Shaft dimensions. 

Manuals are available from manufacturers of :V-belt 
drives which give complete engineering information 
enabling the selection of the proper drive for almost 
any application desired. Tables listing stock drive com- 
binations for various motor speeds, horsepower and speed 
ratios allow for the factors outlined above and greatly 
simplify selection. 

The number of belts to be associated with the belt and 
sheave combination is determined by dividing the manu- 
facturer’s rating per belt (for the belt velocity and arc of 
contact characteristics of the drive) into the desired 
horsepower capacity. Use of a sufficient number of belts 
of the proper cross-section is important so that each 
will operate at the tension for which it was designed, 
avoiding over-stressing the belt and possible slippage in 
the sheave grooves which might produce high tempera- 
tures to the detriment of the life of the belt and its 
efficiency. Five belt cross-sections have been standard- 
ized and are known as Nos. 0, 1, 2, 3, 4 (or A, B, C, D, 
E) with these dimensions, respectively: 4% in. wide by 
11/32 in. deep, 21/32 by 7/16, % by %, 1% by % and 
1% by 1. 

The characteristics of the load, such as starting torque 
and overloads, may increase the work which must be 
done by the drive, and this is allowed for in the original 
selection. For a fan, for instance, the horsepower to be 
transmitted should be increased perhaps 25 per cent in 
choosing the drive. Load characteristics of other types 
of equipment may increase the required capacity of the 
drive by 100 per cent. 

The ratio of the sheave diameters is determined by the 
ratio of the speeds. When a belt is bent around a sheave, 
its outside layer is under tension and its inner layer is 
in compression ; in the manufacture of V-belts this is, of 
course, taken into consideration. The smaller the sheaves 
of the drive, the greater will be the stresses set up in the 
belt and minimum sheave diameters for the different 
sizes of belts are listed by manufacturers. 

The are of contact influences the horsepower which a 
belt can transmit. A correction factor may be applied 
to the horsepower rating, being 1.00 for a 180-deg. arc 
of contact and ranging down to approximately 0.85 for 
an are of 120 degrees. Arc of contact is figured with 
the formula: 

(Diam. large sheave—diam. small sheave) x 57 


Are of contact 180° 
Center distance 


To point out the method of using the manuals which 
are available a drive for a ventilating fan is selected in 
the following example, one such drive manual being re- 
ferred to; the drive is illustrated in Fig. 1: 


It is desired to transmit 20 hp. from a 1750-r.p.in. 
motor to a blower running at 560 r.p.m. (The full-load 
motor speed is considered so that the desired speed of the 
driven unit under load will be obtained.) A center dis- 
tance of approximately 25 in. is specified. 

Shaft dimensions and space limitations do not ene: 
into the original engineering problem. Shaft dimensions, 
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of course, must be known so that sheaves with suitabk 
bores and key-ways will be furnished. Space limitation: 
must be known so that the sheave diameters selected fo: 
the drive are within them. As a general rule, standar« 
drives for ventilating equipment conditions are wel 
within the limits placed on the drive by the surrounding 
space. 

From the manual it is learned that for this speed and 
horsepower condition a drive with 21/32 in. x 7/16 in. 
cross-section belts will be most practical. We will fig 
ure on a drive with a capacity of 25 hp., which is 125 
per cent of the 20 hp. to be transmitted. The ratio of 
sheave diameters as determined from the ratio of the 
speed is 3.13. Referring this ratio with the approxi- 
mate center-to-center distance to that part of the manual 
showing belt and sheave combinations for the belts se- 
lected, we obtain the combination of a 6.4-in. pitch diam- 
eter driving sheave, a 20-in. pitch diameter driven sheave, 
and belts with a pitch length of 91.4 in., which will 
effect a center distance of 24 in. The engineering data 
for the belt and sheave combination give a horsepower 
rating per belt of 2.88 where this speed-reducing combi- 
nation is operated from a 1750-r.p.m. motor. Dividing 
this rating per belt into the 25 hp. drive capacity as de- 
sired indicates the use of 8.7 belts, or nine belts. Thus 
we conclude our selection, which, of course, will be 
checked with the space limitations to assure that it fits 
the job. 

The V-drive manufacturer will furnish a print show- 
ing the detail dimensions of the drive which is being 
furnished. On this print, an adjustment will be indi- 
cated for the center distance, so that it can be decreased 
in order to assemble the belts onto the sheaves and in- 
creased in order to compensate a slight amount of belt 
stretch characteristic of V belts. The maximum stretch 
in a V belt is usually 5 per cent, so that the maximum 
adjustment that will be necessary on the center distance 
is about 5 per cent, 1 per cent of which will be a decreas- 
ing adjustment to assemble the belts, usually provided 
by means of a sliding base under the motor. 

While the selection of a multiple-V drive can in most 
cases be easily made by reference to tables as outlined 
here, the nature of some loads requires special consid- 
eration. A flywheel on the driven load will usually re- 
lieve the belts of shock loads, while if this flywheel effect 
is in the motor the load on the drive will tend to be 
increased. 
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Cutting the Cost of 


N A recent job eighty per cent completed, the 
owners decided to incorporate in the project a 
section of one floor devoted to a photographic bureau. 
In this bureau were to be located ten photostat ma- 
chines, a dark room, chemical mixing sinks, etc. Lo- 
cated on several additional floors below were eight 
rectigraphs. For all these machines it was necessary 
to provide fresh water at 70 F with an allowable 
fluctuation of 2 degrees plus or minus, for use in an 
automatically-timed developing and washing process. 
The only cold water service near the installation 
came from a house tank several floors above which 
was filled by the condenser discharge from the refrig- 
erating equipment located in the basement and, dur- 


*Starret Bros. & Eken, New York City. 
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Extras 


By E. CG. Parker* 


ing a three-month period when the peak load would 
be on the refrigerating equipment for the air-condi- 
tioning system, the water would reach a temperature 
of 83 F. Obviously, this supply could not be used. 

Several propositions were investigated but could 
not be used because of the expense involved. 

As the air-conditioning system included in its de- 
sign a safety factor ‘that would allow an added 24- 
ton refrigerating load, the following scheme was 
used : 

A supply line from the house tank with 83-F water 
was run down to an interchanger, located just above 
the air-conditioning surge tank. The cooling was 
accomplished by installing a 2-hp. single-stage pump, 
with remote control located in the photo bureau, to pump 
75 g.p.m. of this return water in the surge tank (at 
a temperature of 48 F) up to and through the inter- 
changer, returning through the top of the surge tank. 
From the cooling coils in the interchanger, a supply 
line was run to a thermostatic mixing valve located 
close to the bureau. 

As the photo bureau is forced to work at night and 
over week-ends when the air-conditioning system is 
shut down, a tap was taken from the drinking water 
supply to supply 20 g.p.m. at 45 F during such times. 
During the winter when the air-conditioning refrig- 
eration is not in use the water in the house tank 

will be below 70 F, so a hot-water 
line was run to the mixing valve to 


617 


To furnish 70-F water 
for a photo develop- 
ing and washing pro- 
cess this piping scheme 
was worked out, util- 
izing part of the air- 
conditioning _ plant's 
capacity to cool the 
water when necessary. 
Half the cost of other 
possible arrangements 


was saved this way. 


meet this condition. 

A line from the house tank with 
a by-pass around the mixing valve, 
as shown in the diagram, com- 
pletely solved the problem of sup- 
plying 70-F water at all times. 
The by-pass valves need be set 
only for season or emergency and 
thereafter the operation is auto- 
matic. This method cut the cost 
of other proposed arrangements 
fifty per cent. 
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Apply Pipe Wrench Properly 


of the extensive use of the pipe wrench 
method 


N SPITE 

little attention has been paid to the proper 
of applying this tool to the pipe in order to secure 
the best results. 

It is self-evident that in order to insure taking a 
secure bite on the pipe wall that will not slip, the 
wrench must exert a certain amount of crushing 
force; if this force is excessive the pipe may be per 
manently injured. Flattening and indentation of 
pipe due to excessive crushing action of the wrench, 
particularly in pipe sizes 2 in. and smaller, is not an 
uncommon occurrence and yet few have realized 
how vitally the crushing action of the wrench is af- 
fected by variations in the angular position of the 
jaw and the location of the pipe in the gripping sur- 
faces. 


Direction and Magnitude of Forces 


The force diagram shown here illustrates the forces 
that are brought into play when a 14-in. wrench is 
applied to l-in. pipe in various position with a pull 
of 100 Ib. on the handle at a distance of 105 in. 
from the center of the pipe. 
superimposed on the outline of 
various 


The diagrams 
the wrench show the lines of action of the 
forces and the upper diagrams show the magnitude 
of the forces. The AP force is the 100-lb. turning force, 
while 4C), ACs, ACs, and AC, represent the forces 
exerted on the pipe by the wrench jaw and BC,, BCs, 


"Assistant chief engineer, Walworth Company, when this article was 


written, 


Harman* 


By John J. 


BCs, and BC, represent the forces exerted on the pip 
by the wrench bar. 

The maximum crushing force on the pipe is deter 
mined by resolving BC,, BCs, BCs, and BC,, which ari 
always somewhat greater than ACy, ACs, ACs, and AC, 
into their tangential turning components C,D;, CD», 
C3Ds3, and C4D, and their radial crushing components 
BD,, BDe, BDz, and BD. 

The diagrams indicate that the crushing force is 
minimum in position No. 1, when the pipe is gripped 
in a forward position and the jaw is tilted forward, 
while in position No. 4, when the pipe is back against 
the jaw and the jaw is in median position, the crush 
ing force is increased to its maximum value. 

Due to the fact that the teeth bite into the pipe 
and the pipe wall yields to a certain extent under 
the pressure of the wrench, the jaw deflects forward 
when the load is applied and consequently the median 
positions of the jaw in the figure really represent 
extreme backward positions when the wrench first 
takes its bite before application of the load, and like 
wise the forward positions of the jaw represent me- 
dian initial positions. 


High Crushing Position Should Be Avoided 
The great difference between the maximum crush- 


ing force of 4330 Ib. and the minimum crushing force 


Force diagram for a 14-in. pipe wrench applied to a 1-in. pipe. 
Crushing force is a minimum in position No. 1 while in po- 
sition No, 4 it is at its maximum value. 
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Proper method of 
adjusting pipe 
wrench to alloy 
cast-iron pipe to 
avoid excessive 
crushing force. 








Jaw tn this position 
use loose adjustinent 
































of 1150 Ib. indicates the desirability of avoiding the 
maximum crushing positions, particularly for thin- 
walled pipe that may be seriously indented and for 
pipe of low ductility that may be cracked by extreme 
crushing action of the wrench. 

Use of alloy cast-iron screwed-joint pipe for cor- 
rosive service conditions has emphasized the need 
for control of the crushing action of the wrench, 
because instances have been reported where 1¥%-in. 
and 2-in. cast-iron pipes have been broken by pipe 
fitters in making up joints; in some cases incipient 
cracks have been started which were not discovered 
at the time but later resulted in a failure. 

The standard threading tolerance on both 
pipe and fittings is plus or minus one turn 
from the gauging notch; with this in mind it 
is apparent that when a pipe threaded one turn 
large is screwed into a fitting threaded one turn 
small, the turning force required to screw all 
the threads into the fitting is very great. Cast- 
iron pipe is so rigid that it can be compressed 
but very little, and it is quite impossible to 
bury all the threads in the fitting when the pipe 
happens to be threaded oversize and the fitting undersize. 


Application of Wrench to Alloy Cast-Iron Pipe 


Aside from the fact that cast-iron pipe threads can- 
not be made up as far as steel-pipe threads, cast-iron 
pipe is prone to injury by crushing action of the 
wrench because of the tendency to flatten the circu- 
lar cross-section and crack the pipe wall longitud- 
inally. Extensive tests have shown that when the 
wrench is applied to cast-iron pipe with the jaw shank 
resting firmly on the pipe wall, the three-point con- 
tact secured in this way is a material aid in resisting 
the tendency to flatten the circular cross-section, and 
the danger of cracking the pipe is greatly reduced. 

Consequently, in order to avoid injury to the small 
sizes of cast-iron pipe by excessive crushing action 
of the wrench, a very loose adjustment of the wrench 
should be used. 
pipe so that the jaw shank rests on the pipe as shown 
in the diagram above, but care should be taken not 
to deflect the wrench jaw backward to the high- 
crushing position No. 4 in the first diagram. 


; The wrench adjusting nut should then be tightened 
just enough to make the wrench bite. This will in- 
sure vripping the pipe in the moderate crushing posi- 
tion No. 3, in addition to giving the pipe wall sup- 
port by the three-point contact. 


If a close adjust- 





The wrench should be placed on the, 





ment of the wrench is used so that the jaw cannot 
tip forward, the crushing action will be greatly in- 
creased and the pipe may be broken. 


Do Not Use Oversize Wrenches 


Another point that needs attention is the proper 
size of wrench to use for the different sizes of pipe. 
It is often stated that each size of wrench is suitable 
for pipe up to the maximum size the wrench will 
span, although in some cases both the maximum and 
minimum pipe sizes are specified. A typical listing 

is as follows: 6-in. wrench—pipe sizes 4% in. to 

Y, in., 8-in. wrench—pipe sizes 4% in to 4% in., 
10-in. wrench—pipe sizes % in. to 1 in., 14-in. 
wrench—pipe sizes 4% in. to 1% in., 18-in. 
wrench—pipe sizes 4% in. to 2 in., 24-inch 
wrench—pipe sizes 44 in. to 2% in., 36-in. 
wrench—pipe sizes 4% in. to 4 in., and 48-in. 
wrench—pipe sizes 1 in. to 6 in. 

Obviously when a large wrench is applied to 
a small pipe the relatively enormous turning 
moment that is made available by the long 
moment arm, may greatly increase the crushing force 
exerted on the pipe and for this reason the use of over- 
sized wrenches should be avoided. 


Schedule of Proper Wrench Sizes 


In the writer’s opinion a desirable schedule for pipe 
sizes would be: 6-in. wrench—pipe sizes 4% in. to 
% in., 8-in. wrench—pipe sizes ¥% in. to 4% in., 10-in. 
wrench—pipe sizes % in. to 1 in., 14-in. wrench—pipe 
pipe sizes 1% 


J/é 
sizes 3% in. to 1% in., 18-in. wrench 

in. to 2 in., 24-in. wrench—pipe sizes 1% in. to 2% 
. 4 


in., 36-in. wrench—pipe sizes 2% in. to 4 in., and 
48-in. wrench—pipe sizes 3% in. to 6 in. 

The writer believes that the above schedule should 
be adopted for pipe of all kinds, and that pipe fitters 
should be instructed in the proper application of the 
wrench so as to avoid the high crushing positions. 
This would reduce the danger of injury to the pipe, 
fitting and joint threads by excessive forcing of the 
joint and the danger of injury to the pipe by im- 
proper application of the wrench. 


M. Barry Watson has prepared a chart 
which makes it possible to determine 
quickly the size of pipe necessary to use 
as a beam to support tanks, heaters, 
etc, Watch for it in an early issue, 
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Clean Boilers Save Fuel 


PPORTUNITY for realizing heating-plant econ- 

omy lies in maintaining clean boiler heating 
surfaces. Investigation has shown that soot’s non- 
conductive properties are a fruitful cause of fuel 
waste; a perfectly clean boiler tube % in. thick. will 
transmit approximately 40 times as much heat as 
will a tube lined or covered with a 1-in. thickness of 
soot. 

“What price soot” is, graphically illustrated in 
the photo reproduced here. The electric hot plate 
operating at 750 F has brought the water in the right- 
hand, uninsulated beaker to the boiling point, 212 F, 
while that in the other beakers, insulated by soot or 
asbestos, is in each case far below that temperature. 

The chart shown covers the results of a test on a 
coal-fired boiler. On April 12, the boiler was put 
on the line after first thoroughly cleaning the tubes. 
From this date until May 8, 26 days, it was not 
At the end of the period, flue-gas tempera- 
tures had risen to 690 F. It 
was then cleaned with me- 
chanical soot blowers and the 
average temperature of the 
flue gases fell to 530 F. It 
remained at approximately 
this average throughout the 


cleaned. 


Experimental set-up show- 
ing how soot cuts down 
heat transfer and demon- 
strating the need for clean 
boiler surfaces if econ- 
omy is to be achieved. 
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Results of test on a coal-fired boiler. Cleaning it by means 
of soot blowers reduced flue-gas temperatures to 530 F and 
gave a 5 1/3 to 8 per cent saving in fuel. 


remaining period of the test from May 8 to 30, during 
which time the soot blowers were used every 12 hr. 

The fuel saved by reducing flue-gas temperatures 
amounts to about 1 per cent for every 20 to 30 F 
drop, depending upon the amount of excess air in 
the gases. It will thus be seen that thorough and 
systematic cleaning resulted in a 5-1/3 to 8 per cent 
fuel saving. 





Text on Refrigeration Published 

The third edition of “Principles of Refrigeration,” by 
W. H. Motz, has recently been published by Nickerson 
& Collins Co., 433 N. Waller Ave., Chicago. Its 1032 
pages are divided into 24 chapters and include 322 illus- 
trations and over 100 tables. 

The book has been adopted by the National Associa- 
tion of Practical Refrigerating Engineers for study 1 
its national lecture course. 

A 60-page chapter is devoted to the cooling and con- 
ditioning of air, and includes a discussion of the funda- 
mentals, refrigeration requirements, methods, etc. 

The other subjects treated are: elementary refrigera- 
tion systems; fundamental units and physical laws; re- 
frigerating media; general principles of the compression 
and the absorption systems; the ammonia compression 
system; the absorption and other refrigeration systems; 
heat transmission in insulation and apparatus; methods 
of distribution of refrigeration; automatic 
manufacture of ice; cooling, solids, liquids and yases; 
cold storage of commodities; erection, testing, operation 
and care of apparatus; working temperatures and pres 
sures; prime movers; economics; and general consid- 
erations. 


systems. 
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Don’t Forget Safety in Piping ! 


AFETY is one of the important factors in the suc- 
cessful and economical operation of industrial plants. 
Accidents, causing loss of property and injuries to work- 
men, interfere with the regular working schedule, in- 
crease costs and are expensive in other ways. Pipe 
work and pipe maintenance are largely in the scope of 
safety measures and careful working conditions. 
Accidents may be caused by the expansive force of 
air and gases, as illustrated by the sketch of the heavy 
cast-steel accumulator (used in connection with high- 
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Cast-steel accumulator of the moving-cylinder type. Air pressure 
in the water space forced the ram out suddenly; it would have 
been safer to use water pressure to remove the ram. 


pressure hydraulic power equipment) shown here. This 
accumulator is of the moving cylinder type, for installa- 
tion in a vertical position. ‘ 

Previously, it had been in use at one location, and 
before erecting at a new location it was necessary to 
remove the ram for machining and other alterations. 
The accumulator, weighing several tons, was placed on 
supports, in a horizontal position. The packing box 
gland bolts were loosened, the water connection openings 
plugged and compressed air pressure at 100 Ib. was 
put in the water space at the air release opening for 
the purpose of forcing out and removing the ram. When 
first applied the air pressure failed to start the ram and 
it was decided to give up this method. The air pressure 
—which was supplied by a hose connection—was shut 
off and suddenly, without warning, the ram shot out of 
the cylinder and landed on the ground. Fortunately 
none of the workmen were in front of it at the time. 
The air pressure stored in the water space of the ram 
was sufficient, after the friction of the old packing was 
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broken, to eject the ram in a speedy manner. When 
the air supply was shut off the workmen had no control 
over the expansive power “stored” in the accumulator. 

It would have been safer to use water pressure to 
force out the ram or to fill the accumulator with water 
and use a small size hose to admit the compressed air. 

Cases of a similar kind occur when compressed air 
is used for testing. It is not advisable to use high- 
pressure air or steam for testing standard-weight cast- 
iron radiators, vessels, containers and similar equipment, 
unless proper precautions are taken to prevent an excess 
pressure accumulating. Applying a pressure gage and 
closing off the air supply valve when sufficient pressure 
for testing has accumulated in the appliances to be tested 
is not always safe practice. A slight leakage through 
the valve will frequently cause the pressure to build up 
quickly and get beyond control. In addition to a reli- 
able pressure gage, a suitable relief valve should be 
placed in the testing connection, between the air or steam 
supply valve and the appliance to be tested. The relief 
valve will relieve excess pressure in case the supply valve 
leaks, fails to seat properly or.is carelessly left open. 

Safe working practice should be observed when re- 
moving valve bonnets and cap flanges from reducing 
valves, boiler header and blow-off valves, check valves 
and any other equipment that is closed off for dis- 
mantling when the pressure exists on the connecting 
lines. Steam pressure should be carefully considered, 
as workmen have been burned badly when engaged in 
repair work of this kind. 

Referring to the drawing of the boiler steam-header 
valves, when a boiler is not in use the bonnet may be re- 
moved from the valve A by closing the valve B, as steam 
still remains on the steam main. A slight leakage of 
steam through the seat of valve B will collect in the 
interior space C of both valves. When the bonnet is 
removed steam will blow out and may injure workmen. 

A common practice is to loosen the bolts of the valve 
bonnet D and raise it carefully, allowing the steam to 
escape. A safer way is to provide the valve body with 
a tapped opening in this space and put in a small valve 
that can be opened and allow the steam to escape to the 
atmosphere, relieving the pressure. This gives positive 
assurance that there is no stored up energy to cause 
trouble and affords a quick and convenient way of test- 
ing the valve nearer the steam main for leakage. This 


Safety in the plant is more than a matter of proper use of ladders, wearing 


goggles, putting guards on equipment, etc. 


By giving a little thought 


to the arrangement of piping from a safety angle, much can be done to 
reduce potential hazards to life and limb, costly to management and 
worker alike. It’s one of Mr. Wilson’s pet subjects; his article describes 


two “‘safety piping measures” from his own experience in a large plant. 
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tapping should, preferably, be on the lower part o! 
the body of the valve, as at E£, if it does not interfer: 
with the flange-bolt nuts, so that hot water from th 
steam leakage will not collect in the valve. For valve 
6-in. and larger, a 34-in. tapping is suitable. 

This practice can be used to advantage for piping con 
nections to reducing valves, or any equipment where a 
section of a pipe line is to be closed off for inspection 
or repairs and pressure is still maintained on the rest oi 
the system of piping, as explained by the small diagram. 
When the valves X and Y are closed to permit the re- 
ducing valve Z to be taken apart for repairs, the by-pass 
valve WV is opened, to keep the pipe line in service. This 
allows pressure to remain in the piping up to the valves 
X and Y. The pressure remaining in the reducing valve, 
together with any leakage through the valves that are 
closed, must be relieved. The small valve mentioned be- 
fore is a safe way of doing this. 


Above—Steam-header valves; a slight leakage of steam through 
the seat of Valve B will collect in the Space C and will blow 


out when the bonnet is removed. 


A tapped opening at E 


with a small valve can be used for allowing the steam to 


escape. 


Below—A small valve for relieving pressure can be 


used to advantage in a lay-out such as this. 





Publishes Book on Calculating Heat Transmission 


7 HE Calculation of Heat Transmission,” by Mar- 

garet Fishenden and Owen A. Saunders, has re- 
cently been published by H. M. Stationery Office, 
Adastral House, Kingsway, London W. C. 2. This 292- 
page book contains over fifty illustrations, thirteen tables, 
and is divided into ten chapters and three appendices. 
A complete bibliography is given, as is a subject and 
author index. 

In compiling the book, it was the object of the authors 
to bring together in easily available form the results of 
experimental investigations of heat transmission, inter- 
preting and comparing them in the light of the funda- 


mental principles of radiation, conduction, and convec- 
tion. Numerical examples are given showing the ap- 
plication of available information. 

The chapter headings are: Radiation, Calculation of 
Radiation Heat Transfer, Emission and Absorption of 
Radiation by Gases and Flames, Conduction, Calculation 
of Conduction Heat Transfer, Convection, Natural Con- 
vection in Gases, Convection in Liquids, and Heat Trans- 
fer Calculations. The three appendices are: The Prin- 
ciple of Similarity, Proofs of Formula for Parallel and 
Counter Flow, and Physical Constants for Gases and 
Water. 





Fairchild Acrial Surveys, Inc. 


42,800 ft. of underground 
steam mains installed in ap- 
proximately 19,000 ft. of tun- 
nel and conduit will suppl) 
over a score of public build- 
ings in Washington, D. C., 
with district steam. The dis- 
tribution system is designed 
for a 300-lb. working pres- 
sure. The majority of joints 
will be welded and all welds 
in the piping will be an- 
nealed in special furnaces. 
Part of the section to be 
served by the 

shown here. 


system is 
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Two-Ply Steel Announced 


TWO-PLY, stainless steel, which among other 

uses is adapted for heating and air conditioning in- 
stallations, has lately been announced. The manufac- 
turer is the Ingersoll Steel & Disc Co., Chicago, a 
division of the Borg-Warner Corporation. 

This metal gives a stainless-steel face and a carbon- 
steel back; it is rolled from one ingot. Its producers 
plan its use in such work as heating and ventilating ducts, 
fans, unit heater and air washing and humidifying 
apparatus. The steel can be deep drawn, stamped, 
welded, formed and polished. 


Pump Is Self Priming 


NNOUNCEMENT has been made by Worthing- 

ton Pump and Machinery Corporation, Harrison, 
N. J., of a new self-contained automatically-primed 
centrifugal pumping unit. It comprises an electrically- 
driven ball-bearing centrifugal pump, mounted with its 
motor on a fabricated steel bedplate, together with a 
priming unit of the wet vacuum type, controlled by an 
electric pressure switch. 

The evacuator is connected to the “high spot’’ of the 
suction volute by means of tubing, and is sealed with 
clear water held in a reservoir built into the bedplate 
of the complete unit. 

The evacuator motor is connected across the main 
pump motor line so that in starting the motor the 
evacuator also starts. The pressure switch is 


motor 
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placed in the evacuator motor circuit and its pressure 
connection is piped to the discharge nozzle of the main 
pump. Whenever the discharge pressure of the main 
pump is below a pre-determined point the pressure 
switch is held in the closed position. When the dis- 
charge pressure comes up to normal the switch opens 
and remains open as long as the pressure is maintained. 
If the pump loses its prime the discharge pressure nat- 
urally drops. The pressure switch is thereby closed, 
causing the evacuator to operate until the pressure is 
again built up to normal. A check valve in the evacuator 
suction line prevents air leakage from the evacuator to 
the main pump when the evacuator is not in operation. 


ry" 
Valves Control Temperature 
HE illustrations show radiator valves which recent- 
ly have been placed on the market for individual 
room temperature control. The lower illustration shows 





the valve for exposed radiation. It may replace the 
ordinary radiator valve in many cases, and therefore is 


adaptable to existing buildings. The thermostatic mem- 
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ber is a liquid-filled bellows which is constantly exposed 
to the air of the room, but is insulated from the valve 
body. The housing is designed to prevent tampering. 
Temperature range is set at the factory from 60 to 90 F 
and intermediate temperatures may be obtained by turn- 
ing the valve head. Once set, the head may be locked 
against tampering or accidental change. The 60-F low 
limit is designed to guard against freezing. 

The model at the upper left is for use with enclosed 
radiation. Control is provided at two points by two 
bulbs separate from the steam valve proper at the cool 
air inlet at the bottom and at the heated air outlet at the 
top of the enclosure. 

The manufacturer is the Fulton Sylphon Co., Knox- 
ville, Tenn, 


Gasket Resists Oil 


IL at a high temperature will not affect gaskets of 
O a new substance that has been developed in the 
General Electric research laboratory, Schenectady, N. Y. 
The exposed edge of the gasket is not attacked, nor 
does the oil penetrate it. Oil-filled assemblies have 
been operated on test at from 210 to 230 F for a year 
without effect on the gasket and without leaks. 

The compound may be used in contact with cemented 
joints; dilute acids or dilute alkaline solutions do not 
affect it. The material is a gray or brown, odorless and 
sulphur-free alkyd resin material. 

Bushing assemblies of the compound with porcelain, 


brass, cast iron and copper have withstood alternate 


heating and cooling while under pressure and in contact 
with oil. 

Among applications recommended are those where 
resistance to hot oil is of primary importance, where 
exposure to naphtha, gasoline, kerosene, benzine and 
similar solvents may occur and where moisture is to be 
excluded and oil resisted. 


Valves for Close Control 


ECOMMENDED for services where high strength 

and close control are desirable are the 34- and 
l-in. globe valves which are an addition to the Reading- 
Pratt & Cady Company, Inc. (Bridgeport, Conn.), line 
of bar stock valves. The valves are precision turned 
from carbon steel and have stainless steel, slip-on re- 
newable discs and stainless steel screw-in seats. Stems 
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are designed and treated for temperature service and 
all other parts are protected against corrosion. 

Smaller sized carbon steel valves, in both the globe 
and angle patterns, have integral seats and discs—other- 
wise they are similar to the larger valves. Working 
pressures are 4,000 Ib. at 150 F, 600 lb. at 500 F. 
Bronze valves for 500 lb. pressure at 150 F are made in 
the globe, angle, and cross patterns in sizes up to 4 
in. The stainless steel globe and angle valves are made 
in sizes up to 1 in. and for pressures up to 4,000 Ib. at 
150 F, or 600 lb. at 500 F. The valves can be fur- 
nished with indicator handwheels, lock shield and key, 
male or female unions, and male and female ends, 
There is also a manifold type consisting of three valves 
on a single body. 


Die-Head Is Automatic 


HE illustration below shows a die-head which 

has been designed to be automatic, self-opening 
and quick setting. The entire machine is portable 
and is for pipe and bolt threading. It requires two 
sets of dies to thread all sizes of pipe from ™%-in. to 2- 
in. inclusive; one for %-in. and 34-in. and the other 
for l-in., 14%-in., 1%-in., and 2-in. The die-controlling 
cam ring carries a notched segment, each notch in 


which corresponds to and is marked for a given set- 
ting of the dies. The notched segment is engaged 
by a pawl so that, as the cam ring is rotated under it, 
it engages first one notch and then the next and the 
next, until the correct one is reached and the paw], 
engaging it, locks the dies in the exact position re- 
quired to produce that size of thread. When a stand- 
ard length of thread is to be cut, a spring plunger 1s 
depressed before the dies are set. Then, when the 
full length thread has been cut, the plunger trips the 
pawl, the dies open and the pipe is free to be re 
moved from the machine. 

This item is manufactured by American Die & Tool 


Co., Reading, Pa. 
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Flow Meter for Many Uses 


CHART record reliable to 1/12th the maximum 
A rate and a total flow register accurate to 1/20th of 
the maximum flow makes the new flow meter announced 
this month by the Builders Iron Foundry, Providence, 
R. L., particularly applicable to steam, air, gas, and liquid 
lines where there are wide seasonal, day and night, or 
hourly variations in the rate of flow. The instrument 
may be used with either a venturi tube or an orifice plate. 
It consists of a telechron-driven contact device con- 
trolled by the height of the mercury column in the mer- 
cury unit (i. e. the rate of flow through the orifice or 
venturi tube) and a telechron-driven register-recorder 
which is in operation during the exact time that the mer- 
cury switch is “on” in the mercury unit. A power relay 
transmits the contact engaging the telechron drive with 
the integrating and recording movement through an 
electro-magnetic clutch. 
Other features include the hexagonally-shaped case 
allowing the use of a long side hinge which, in turn, 





allows the mounting of all the working parts on a single 
plate which can be swung out from the case for inspec- 
tion. 


Easy-to-Install Superheater 


NEW and improved superheater 
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Operation is automatic. Saturated steam is carried 
from the boiler nozzle through a connecting pipe to one 
header, known as the saturated-steam header. From 
there it passes to the other header or superheated-steam 
header, through the units under the boiler, during which 
it is subjected to the relatively intense heat of the gases 
of combustion in the combustion chamber. The steam, 
then superheated, passes to the main steam line for use 
in the plant. 

By using superheated steam it is often possible to 
obtain economies in the plant. 


Bonnet Assembly for Radiators 


HE bonnet assembly illustrated here is a replace- 
ment unit designed to improve the operation of 
radiators. It is operated by the valve stem which is 


(1110 la 





threaded into the disc-holder nut. Rotation of the 
valve handle causes the disc to be raised or lowered in 
the body of the valve, thus regulating the flow of steam 
into the radiator. The sealing discs (No. 3) consisting 
of two sets of thin metal discs, form the packless sealing 
arrangement of this valve. The assembly is so con- 
structed that it fits almost any standard make and size 
of packed or packless inlet valves whether the bonnet 
threads are on the outside or the inside of the valve 
body. Jas. P. Marsh Corporation, 2073 Southport Ave., 
Chicago, makes this assembly. 





was developed recently by The 
Superheater Company, 60 E. 42nd St., 
New York City, which may be installed F 
readily by regular plant attendants in [ 
No changes are required 
in settings or arches of the boiler or in 
other plant equipment. 
This superheater consists of two cast- 


h.r.t. boilers. 
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steel headers, suspended one on each 
side of the boiler she’. which are con- 
nected by detachable tubular elements or units extending 
around the underside of the boiler. The headers are 
supported by adjustable clamped steel rods. By rais- 
ing or lowering the headers, the units are correspond- 
ingly raised or lowered in the combustion chamber, 
which regulates the final temperature of the steam. 
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A Ball-Swivel Pipe Hanger 


HE ball and socket joint of the pipe hanger shown 
here provides flexibility and allows the ring to swing 
in any direction, in order to compensate for expansion 
and contraction of the line and irregularities in align- 


ment. The construction permits the swivel to be 


turned on the 
threaded sus- 
pension bar to 
obtain vertical 
alignment. A 
locknut main- 
tains this. 
Special feat- 
ures are in 
the method of 
supporting the 
load and in locking the hinged arm. 
The Grabler Mfg. Co. of Cleveland, Ohio, is 
manufacturer. 


Heater for Oil Tanks 


A STORAGE tank oil heater recently placed on the 


market by the Griscom-Russell Company, 285 
Madison Ave., New York City, is distinguished by pat- 
ented heating elements which consist of a number of 
U-shaped steel pipes having longitudinal fins along the 
exterior surface of the straight portions of each pipe. 
These fins are equally spaced about the circumference 
of the pipe, and are securely fastened by a mechanical 














process. The purpose of the longitudinal fins is to in- 
crease the heat-transmitting surface on the outside of 
the pipes in contact with the oil to be heated for with- 
drawal from the tank. Area of the fins on a pipe is from 
44 to 6 times greater than that of a corresponding bare 
pipe. 

The heater is installed with the shell and heating ele- 
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ments extending into the tank and the steam, drain 
oil connections outside the tank. No cross baffles 
necessary in the shell. 


Air and Control Valve 


COMBINATION air valve and room-temperatiire 
control valve which can be set at any point between 
60 and 80 F has been announced by The Dole Valve 
Company, Chicago, Ill. Its operation is as follows: 
Suppose the dial is set at 72 F. As soon as the room 
temperature reaches 72, no more steam is permitted to 
enter the radiator; extra steam is “blocked off” by a 
barrier of air 
inside the ra- 
diator. Astime 
passes the 
temperature 
in the room 
begins to 
drop, part of 
the barrier of 
protective air 
is thermostat- 
ically released 
from the radi- 
ator in order 
to permit the 
entry of more 
steam, until 
t he tempera- 
ture again be- 
comes the de- 
sired 72 F. 
This constant 
adjustment is automatic and it maintains the temperature 
as set on the dial. 
In installing the valve, it is substituted for the air or 
vacuum valve, Working parts are of durable metal, while 
the outer casing is made of a plastic molded product. 


Valve Disc Rotates 


HE principle of operation of a recently-improved 

valve which is recommended for use on terminals 
where tightness is essential and for process work where 
easy opera- 
tion is de- 
sirable is the 
passing of a 
disc over the 
outlet port 
of the valve 
to effect a 
seal. The 
contact sur- 
face of the 
disc and the 
entire sur- 
face of the 
seat and ex- 


tension face 
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are ground together; the disc when moving across the 
outlet bonnet of the valve has a rotating motion to re- 
grind one to the other. 

The disc is held in position by a spring. Operation is 
accomplished by means of a wrench which transmits mo- 
tion to a lever arm. Flow is straight through the valve 
and the outlet orifice is larger than the inlet orifice to 
permit a column of water to pass into the outlet without 
impinging on the sealing face around the outlet to mini- 
mize erosion of the sealing surface when full open. 

Improvements stressed by the manufacturer, Everlast- 
ing Valve Company, 1 Montgomery St., Jersey City, 
N. J., include a new post spring, the use of two post 
gaskets and a square head and wrench. 


New Supervisory Control 


PEED of a new type of supervisory control permits 

selection and operation of the control circuits of any 
piece of remotely-controlled apparatus in less than one 
second. This is accomplished by a principle new to 
supervisory control known as “direct selection.” 

This method of control is available for use on two and 
four line wires. The two-wire type controls up to 25 
remote apparatus units and the four-wire type controls 
up to 2500 units—all at the same high speed. Both the 
two- and four-wire types permit a number of remote 
stations to be operated on the same two or four wires. 
In addition, remote metering and remote synchronizing 
may be obtained without the use of any extra line wires. 

The method is suitable for applications such as the 
control of any type or size of remote station on power 
systems, electric railways, electrified railroads, oil-line 








pumping, etc. The illustration shows the control’s speed 
being checked. Westinghouse Electric & Manufacturing 
Company, East Pittsburgh, Pa., is the maker. 


Supply Process Steam 
>» LECTRICALLY-HEATED fiull-automatic steam 


+ boilers for producing small or moderate quantities 
of process steam at from 1 to 200 lb. pressure have been 
announced by the Commonwealth Electric and Manu- 
facturing Company, 93 Boston St., Boston, Mass. The 
six standard models have ratings of 7%4, 15, 30, 60 and 
90 kilowatts; 34, 114, 3, 6 and 9 boiler-horsepower ; or 


22, 45, 90, 135, 180 and 270 Ib. of steam per hour. 





Such boilers are particularly applicable to situations 
which arise in many industries where small quantities of 
process steam are required at times when the main boiler 
plant may be shut down, where a small amount of steam 
may be required at a higher pressure than that at which 
the main boilers operate, steam needed at an isolated 
point, etc. 
steam one-half to three-quarters of an hour from start 
ing, providing a reserve quantity of steam to handle 
sudden large demands. 


They are constructed to raise clean, dry 


Units Are Gas-Fired 


HE suspended-type gas-fired unit heater illustrated 

below was especially designed small 
stores and similar areas where space is at a premium. 
The units have cast-iron r.diation with only two joints 
in the heating surface. Stand-by temperature is a fea- 
ture, according to the manufacturer (F. O. Schoedinger, 
Columbus, Ohio) enabling quick delivery of heat when 
the fan is started. 


for heating 
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Controls Liquid Temperature 
HIS direct - break 


thermostat is designed 
to control the temperature 
of liquids in the range 
from 120 to 200 F. While 
used principally in con- 
nection with water-heating 
tanks, it has many other 
applications. 
The thermostat is 
screwed directly into the 
tank, which is tapped for a 34-in. pipe thread. A bronze 
casting screwed into the tank enables removing the ther- 
mostat without emptying the tank. To set the tempera- 
ture, the cover is removed and the indicator put at the 
desired point. 
The cover, which is finished in cadmium plate, is 
4% in. by 4% in. by 1-11/16 in. The manufacturer is 
The Hart Manufacturing Company, Hartford, Conn. 


Hot-Water Relief Valve 
A RECENTLY improved temperature-and pressure- 


relief valve for hot-water heating devices has a 
thermostatic bellows which expands and opens the valve 
before the temperature reaches 
212 F; when enough hot water 
is relieved to aliow the tem- 
perature to drop 10 degrees 
the bellows contracts and the 
valve closes. An added safety 
feature is a fusible plug which 
will melt should the tempera- 
ture reach 245 F, proof that 
the valve is installed improp- 
erly or that the circulating pip- 
ing is faulty. 

The standard setting of the 
temperature relief is 205 F; 
the pressure relief may be set 
at any point between 30 and 
175 lb. per sq. in. by means of 
a slotted adjustment screw. 
The maker is Watts Regulator 
Co., Lawrence, Mass. 














Feeder Easy to Install 


ASE of installation is a feature of the water feeder 

for boilers under 2,500 ft. capacity illustrated at 
the right, according to the manufacturer, McDonnell & 
Miller, Wrigley Bldg., Chicago, III. 
the boiler is removed and the feeder installed in the 
gage-glass tappings, the gage glass then being installed 
on the feeder. The goose-neck is adjustable so that the 
feeder may be applied to any boiler within the capacity 
range for which it is designed. 

Two bellows seal the points between the float chamber 
and the lever compartment and between the lever com- 
partment and the feed valve. Valves are of stainless 
steel; all moving parts are away from the heat of the 
float chamber. 


The gage glass on 
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Fans Have Safety Guards 


AFETY guards of welded-steel construction are a re- 

cent improvement to a line of ventilating fans made 
by the L. J. Wing Mfg. Co., 154 W. 14th St., New York 
City, as illustrated above. Models are available for 
single, two and three-phase alternating current, direct 
current, pulley drive; high speed types for industrial 
use are available. 

The fan wheel is of a screw-propeller type designed to 
give a uniform velocity across the air stream rather than 
a high velocity at the circumference and a low velocity in 
the center. 


Conceals Screw Heads 


A DEVICE to conceal the heads of bolts and screws 


is shown at the top of the next page. It is a flat 
washer with multiple points projecting at right angles 
in such a manner as to give the appearance of a crown. 
The crowner is placed on the shank of the screw or bolt, 
which is then driven home. A special tool furnished 
by the manufacturers is placed over the projecting points 
and tapped lightly with a hammer, drawing the points 
together over the center of the washer to form a smooth, 
hemispherical cap which conceals the screw or bolt head 
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and seals it against 
tampering. 
These devices are 


made of rust-proof 
metal to match any 
desired finish by The 
Rawlplug Company, 
Inc., 98 Lafayette St., 
New York City. 





Regulates Furnace Draft 


HIS electric-motor-operated furnace-draft regulator 

is especially designed for boilers using forced draft 
to control the forced-draft fan speed, or a damper be- 
tween the fan and stoker, or to control both the forced 
draft and the 
stoker speed. 

It is connected 
up to operate on 
the boiler damper 
when the steam- 
pressure control 
is operating on 
the forced draft 
and stoker speeds, 
or it can be con- 
nected up to func- 
tion on the forced- 
draft fan speed or a damper between the fan and stoker ; 
the steam-pressure control would then be connected to 
the boiler damper and the stoker engine, or rheostat if 
the stoker is operated by a variable-speed motor. 

The manufacturer is the Defender Automatic Reg- 
ulator Co., 308 S. 8th St., St. Louis, Mo. 





A Built-in Fin-Type Heater 


NNOUNCEMENT has been made of a built-in 

heater of the fin type. It is shown below. The 
header has been designed with the idea of making it 
fit all standard types of valves and traps. Eccentric con- 
nections are provided for drainage purposes. The round 
metal legs attach to the headers and are threaded so as 
to permit adjustments, thus providing pitch or grade. 


The manufacturer is Commodore Heaters Corpora- 
tion, 11 West 42nd Street, New York, N. Y. 
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Exhauster of Stoneware 


LL the parts of the low-pressure type exhauster 
illustrated above which come in contact with the 
gases being handled are made of chemical stoneware pro- 
tected by an outer armor of cast iron. The impellers 
of these exhausters, which are of a non-clogging type, 
are fastened to the motor-shafts by a four-jaw clamp, 
insuring proper alignment and rigidity but enabling 
removal. The discharge may be swung through 360 de- 
grees. 
The United States Stoneware Company, 50 Church 
St., New York City, is the maker. 


Switches Have Thermal Overload Relays 


HE line of full-voltage starters for squirrel-cage 

induction motors made by the General Electric Com- 
pany, Schenectady, N. Y., is now complete for sizes 
up to 1200 hp., all switches conforming to NEMA re- 
quirements. 

The switches include new thermal overload relays 
which follow closely the heating characteristics of the 
motor. Relay heaters on the first four sizes are inter- 
changeable as regards the mounting dimensions. En- 
closing cases for 
the various 
switches are simi- 
lar in appearance 
and all forms are 
available in cast 
iron or boiler 
plate case for in- 
stallation in dusty 
or damp _ atmo- 
spheres ; any mag- 
netic switch in the 
line can be ob- 
tained in form 
suitable for oil 
immersion where the installation atmosphere is corrosive. 
Explosion-proof switches are available for hazardous 
conditions. 

The line of combination switches using a magnetic 
switch and a fusible or non-fusible motor circuit switch 
has been augmented by a device rated 25 hp., 220 volts, 
and 50 hp., 440/550 volts. These combination switches 
use the same thermal overload relays that have been in- 
corporated in the standard full voltage starters. Any of 
the combination switches can be obtained with test jacks, 
if required. All forms and sizes are available in cast 
iron, dust-tight enclosing cases. 








“Twenty Degrees 
Colder Inside’ 

















By FE. Roger Hewitt 


OW many theaters display signs like this 
during summer or “Seventy Degrees All Year 
Round,” instead of “Comfortable Tempera- 

tures,’ “No Drafts,” “Fresh Clean Air,” “Proper 
Humidity,” etc.? The public complains about the frigid 
temperatures of many theaters and auditoriums, and is 
gradually rebelling against the ice-box coldness that is 
felt when one enters many so-called air conditioned 
houses. It is the topic of cartoons, slap-stick comedy, 
and general comment. 


Various research laboratories and health departments 
have concluded that the temperature within a theater 
or auditorium, when people are at rest, should not ex- 
ceed about twelve degrees below the outside street tem- 
perature, with a humidity of from 50 to 60 per cent. 
This is a good rule to follow if the operating engineer 
uses discretion in regulating temperatures to meet the 
outside conditions. Nevertheless, this rule does not 
always apply to local conditions, where the outside wet 
bulb temperature must be taken into consideration. 
Therefore, the engineer is handicapped in not knowing 
how to regulate his plant to obtain the proper humidity 
in his house. 

For this purpose, the author has compiled the follow- 
ing tables; they were devised for the operator, and may 
not coincide with those for theoretical calculations. How- 
ever, they have proved helpful and satisfactory for prac- 
tical results. 

The large table represents a relative humidity chart, 


Table for Determining Proper Relative Humidity and Dew Points and Temp. of Saturated Air Leaving Washer. (Bar. Press. 29.92 In.) 
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showing only the humidities within the comfort zone. {n 
the column at the left of the table, is shown various 
outside dry bulb temperatures, with the corresponding 
comfortable inside dry bulb temperatures in the second 
column. Reading to the right, the operator may select 
the most desirable relative humidity, and find the corre- 
sponding dew point for the air at this condition. The 
horizontal column across the top shows the difference in 
degrees between the dry bulb and wet bulb temperatures. 

The smaller table was devised so the proper tempera- 
ture of saturated air leaving the cooling unit or washer 
may be determined. There are two values given, one of 
which is for systems where all the air is passed through 
the washer, with no recirculated air being by-passed 
around the washer. The other is for a system where a 


quantity of recirculated air is being by-passed for the 
purpose of tempering or adding heat to the saturated air, 
after it leaves the washer. This value is necessarily 
lower, for the moisture content of the saturated air must 
be lower to compensate for the moisture in the recir- 
culated air which is by-passed into the mixing chamber. 

The table of saturated air temperatures is based on an 
air quantity of 30 c.f.m. per seat, for the evaporation 
load is assumed as one-half grain of moisture per cubic 
foot air per minute. Therefore, when the audience is 
less than 100 per cent the engineer must be governed by 
experiment in correcting these figures. If the plant has 
variable speed fan control, volume of air circulated 
may be regulated so as to kee 
30 c.f.m. per person (occup: 1 seat) basis. 


s close as possible to the 





Steam Consumption of Buildings 


Table Shows Amount and Cost of Steam 
Used by Several Types of Buildings 


ECORDS of actual steam or fuel consumption of 

groups of buildings are of value to the engineer in 
estimating the requirements of similar structures. Care 
and judgment must be used, of course, in order that the 
data from one building may be applied to an estimate 
involving another building which has different char- 
acteristics and which is subject to different climatic con- 
ditions, occupancy, etc. 

The table at the bottom of this page is published 
through the courtesy of Robert L. Fitzgerald, man- 
ager of the heating department of the Indianapolis 
Power & Light Company of Indianapolis, Ind. 

The weighted average values shown in the next to the 
last column are determined by dividing the cost as shown 
in the third column by the total radiation as shown in the 


fourth column. This average gives effect to the difference 


The 
arithmetical average is merely the average of the averages. 

The total cost in the third 
the steam to the customer provided the bill was paid before 


in the amounts of radiation in the different groups. 
column is the actual cost of 


the prompt payment discount. 

The average cost of 19% cents as shown for public build- 
ings—which might appear out of line with the other values 
is correct and is due to the effect of the Indiana State Capitol 
being included in this group. This is a very large build- 
ing, liberally set with radiation and with walls that average 
about four feet in thickness. The low heat loss 
through these thick walls provides a very low 
annual consumption for this particular building, 
and its size is such as to affect the weighted 
average of the group. 

The 1,000 
steam for the entire group is 68.6 cents per 


average rate per pounds of 





thousand pounds. 


Average Steam Consumption of Various Types of Buildings in Indianapolis Using Central Station Steam 


1930-31 Season. 
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EDITORIAL 


Two points about engineering and engi- 
neering research were picked up last month 
which should be interesting to the director 
of engineering and to the research engineer. 
One was overheard in a conversation and 
the other is from a book published by a 
technical institute. 


THE CONVERSATION: 

Banker: Before we lend ycu that $100,000 
lo extend your manufacturing facililies, 
we would like to inquire into the work of 
your Research Department. 

Vice-President in Charge of Engineering: 
We have no Research Department. 

Banker: I am sorry. We would seriously 
question the policy of any manufacturer 
who, these days, is not preparing for 
tomorrow by conducting research. 


THE BOOK: 

It is a beautiful book published by 
Armour Institute of Technology, entitled 
‘‘A New Approach to Engineering Edu- 
cation.” Among other things it says thal 
industry always pays for engineering edu- 
cation, anyway, so why should it nol 
recommend the kind of education to be 
provided? It costs less to educate a man in 
school than in the plant. Engineering 
education today saves the manufacturers’ 
cost for tomorrow. 
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Study of the Application of ‘Thermo- 


couples to the Measurement of 


Wall Surface Temperatures 


By A. P. Kratz! (MEMBER) and E. L. Broderick: (NON-MEMBER) 
Urbana, Ill. 


This paper is the result of research conducted at the University of Illinois in cooperation 
with the A. S. H. V. E. Research Laboratory 


This paper constitutes a presentation of results obtained 
from a study incident to the investigation in heating and 
ventilation conducted by the Engineering Experiment 
Station of the University of Illinois, of which Dean 
M. S. Ketchum is the Director. The work is carried on 
in the Department of Mechanical Engineering under the 
direction of A. C. Willard, Professor of Heating and 
Ventilation and Head of the Department. Acknowledg- 
ment is due to J. R. Fellows, Instructor in Mechanical 
Engineering, for valuable assistance in the preliminary 
stages of the study. 


HE determination of surface film conductances, or 

surface co-efficients of heat transmission for build- 

ing walls, involves the measurement of the.tem- 
perature of the bounding surface between the wall and 
the air. From the experimental standpoint such measure- 
ments are difficult to make, and some uncertainty usually 
exists as to whether the temperature indicated is the 
temperature of the actual surface or has been influenced 
by the temperature of the material behind the surface or 
of the air in front of it. Furthermore, the presence of 
the measuring instrument may become a disturbing ele- 
ment causing the surface in its immediate vicinity to as- 
sume a temperature different from that of the remainder 
of the surface outside of the bounds of its influence. 

A study of methods for measuring the surface tem- 
perature of an iron steam chest was made by F. W. 
Adams and R. H. Kean. They found that, with the ex- 
ception of a specially constructed thermocouple compen- 
sated for heat losses by means of a small electric heating 
element, the minimum error was obtained with a thermo- 
couple of fine wire, having the wires inserted in a small 
hole drilled about two millimeters into the surface, and 
held in place by a soft copper plug driven in between 
them, as recommended by P. D. Foote, C. O. Fairchild 
and 1. R. Harrison.* Between the temperatures of 100 
F and 300 F the last mentioned thermocouple read ap- 


proximately 2.7 deg lower than the actual surface tem- 
*Rescarch Professor in Mechanical Engineering, University of Illinois. 
* Res rch Assistant in Mechanical Engineering, University of Illinois. 
_*Me:-urement of Surface Temperatures, by F. W. Adams and R. H. 
Kean ontribution from the Department of Chemical Engineering, Mas- 


Sachuse''s Institute of Technology, Serial No. 173, Oct. 1926. 


“gt ietric Practice, by P. D. Foote, C. O. Fairchild and T. R. 
son, S. 


Harri- 


Bureau of Standards Technologic Paper No. 170, p. 298. 
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perature. 
were electrically conducting materials and the thermo- 
couple junction was formed across the surface between 
the two wires. Such a method is not applicable in the 
case of building walls in which the materials are usually 
more or less electrically insulating. The specially con- 
structed compensated couple might be used in certain 
cases, but it requires manual application and could not be 
used where the surfaces are inaccessible or not exposed. 
Furthermore, the presence of this instrument would dis 
turb the conditions under which the study of heat trans- 
mission coefficients is usually made, and would change 
the surface temperature from the normal value. 


In this case, the cast-iron and the copper plug 


Two methods of installing thermocouples are com- 
monly used for the study of surface temperatures of 
walls built of electrically non-conducting materials, 
namely, (1) to place the thermocouple, made of fine 
wire, on the surface and cover the junction and several 
inches of the leads with thin adhesive vellum, and (2) to 
embed the junction and several inches of the leads in a 
scratch made in the surface, and to seal the wires into the 
scratch with plaster of Paris, shellac, or some other 
plastic material. The wire and sealing material is worked 
flush with the surface. While very fine wires are pref- 
erable for both of these methods, wire as large as No. 22 
B. and S. gage is sometimes used for the second. 

In the case of the thermocouple placed on the surface 
and covered with vellum, since the wires extend the full 
diameter into the air, some uncertainty exists as to 
whether the temperature of the wire, and therefore the 
temperature indicated by the thermocouple, is influenced 
by the temperature of the air. The latter is usually quite 
different from the temperature of the surface. Also, the 
presence of the vellum disturbs the temperature of the 
surface, and corrections based on the conductivity of the 
vellum are somewhat speculative. In the case of the 
embedded thermocouple there is a possibility that the 
wire will assume the temperature of the layers below the 
surface, and that the indicated temperature will be differ- 
ent than the actual surface temperature. In both cases, if 
sufficient length of leads is not covered or embedded, 
heat conduction along the leads may affect the temper- 


ature indicated. 


Some study of the use of embedded thermocouples for 
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obtaining surface temperatures was made by A. P. Col- 
burn and O. A. Hougen.® This study was made with 
thermocouples embedded in slots in condenser tubes by 
means of glycerol-litharge cement and made flush with 
the tube surface. Thus the wires were electrically in- 
sulated from the tube, but made good thermal contact. 
These thermocouples were used on the steam side of the 
tube. While these investigators found that this method 
gave results agreeing exactly with the actual surface tem- 
perature, the fact that the steam, the metal tube, the 
litharge cement, and the thermocouple wires were all 
media with relatively high thermal conductivities did not 
seem to guarantee that similar results would be obtained 
in the case of walls where the conductivities of the air, 
the wall and the plaster cement were all very low as com- 
pared with the conductivity of the thermocouple wires. 
A study of the use of theormocouples under the last 
named conditions, therefore, appeared to be warranted, 
and the objective in this investigation was a comparison 
of the readings of the thermocouples installed by meth- 
ods (1) and (2), with the actual temperature of the un- 
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Fig. 1—Test slab. 


disturbed surface uninfluenced by the presence of the 
thermocouples themselves. 

The determination of the true surface temperature 
was based on the premise that if a temperature gradient 
curve for a known homogeneous material could be estab- 
lished to within %& in. of the surface, this curve could 
be extrapolated to the surface and would accurately rep- 
resent the temperature that the undisturbed surface 
would assume, provided that any local disturbance did 
not extend into the material as far as the position of the 
last temperature used as a point on the temperature 
gradient curve. 


Description of Apparatus 


The principal apparatus used consisted of a homogen- 
eous plaster of Paris slab 24 in. x 24 in. and 2% in. 


thick. This slab was placed in a vertical position with 
one surface exposed to the air of the room as shown in 
Fig. 1. Five thermocouples, of No. 34 B. and S. gage 
copper and constantan wire, were embedded in the slab 

®* Studies in Heat Transmission, by A. P. Colburn and O. A. Hougen. 
Bulletin of the University of Wisconsin Engineering Experiment Station 


Series No. 70, p. 69. Also Industrial and Engineering Chemistry, Vol. 
22, May 1930, p. 522. 
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with their junctions placed in the short central axis anc 
with the lead wires in planes parallel to the faces of the 
slab. The distances between these junctions measure: 
along the short central axis and perpendicular to the fac 
of the slab were accurately known. The location of thes: 
couples and the distances between junctions are shown in 
the cross-section in Fig. 1. Since the method used was 
based on the determination of a uniform temperature 
gradient, the actual conductivity of the slab was not im- 
portant and the effect of the thermocouple wires on the 
conductivity was of no consequence, provided that they 
did not cause irregularities in the temperature gradient. 

The slab was poured in a frame in which the thermo- 
couples had been stretched. This frame also contained 
two reference points across which a straight edge could 
be placed and the distances of the thermocouples were 
accurately determined with reference to the straight 
edge. In constructing the slab, the frame containing the 
thermocouples was placed on a plane surface with the 
two reference points up. The plaster of Paris was then 
poured without disturbing the thermocouples, and the 
upper surface was struck off with a straight edge drawn 
across the upper edges of the frame. After setting, this 
surface was sanded so that it presented a smooth plane 
face. By using a straight edge across the reference 
points, the position of the exposed slab surface relative 
to the thermocouples could be obtained at any time. The 
accuracy of the results depended to a large extent on 
the accuracy with which these distances could be deter- 
mined. 

An electric plate heater was placed against the other 
surface of the slab, with a thermocouple between the 
heater and the surface to serve as a control. This heater 
was insulated, so that most of the heat generated passed 
through the slab, and was provided with a rheostat and 
ammeter for adjusting and measuring the current. The 
electromotive force of the couples was measured by 
means of a precision potentiometer and all thermocouples 
were calibrated before installation. 


Test Procedure 


The three thermocouples used for indicating the sur- 
face temperature were installed and tested separately. 
The first thermocouple was made from No. 34 B. and 5S. 
gage copper and constantan wires with the junction filed 
to approximately the same diameter as the wires. It 


was laid on the surface, as shown in Fig. 1, and the 


junction and about 3 in. of the leads on each side of the 
junction were covered with a strip of thin adhesive 
vellum pressed tightly to the wire and the surface. When 
this series of tests was completed, the vellum was re- 
moved and a fine scratch was made in the surface. The 
junction and about 3 in. of the leads of this same thermo 
couple were then pressed into the scratch, sealed in with 
plaster of Paris, and worked flush with the surface. 
After this series of tests was completed, the same pro 
cedure was followed with a thermocouple made from 
No. 22 B. and S. gage copper and constantan wires. In 
this case, however, the junction and about 4 in. of th 
leads on each side were embedded to a depth of slight!) 
more than one-half of the diameter of the wire, anc 
after the plaster had set, the protruding portion of th: 
wire was filed flush with the surface. In all cases, the 
junction was placed on the axis of the slab and in line 
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Fig. 2—Temperature gradient in plaster-of-paris slab. 


with the thermocouples located inside of the slab. 

All tests were run with room air temperatures be- 
tween the limits of 65 and 85 F. The temperature at 
the back of the slab, as indicated by the thermocouple 
placed between the plate heater and the slab surface, was 
brought to some predetermined value and was main- 
tained constant until thermal equilibrium had been estab- 
lished. This required from one to four hours. When 
thermal equilibrium had been established several ob- 
servations were made of the temperatures indicated by 
the thermocouples located inside the slab, on the sur- 
face, and in the air about 6 in. in front of the surface. 


The observed temperatures as indicated by the thermo- 
couples located inside of the slab were then plotted on a 
graph in which the abscissae represented the location of 
the thermocouples relative to the surfaces of the slab, 
as shown in Fig. 2. Since the surface temperature de- 
sired was that of the undisturbed surface and not that 
produced and measured by the surface thermocouple, this 
temperature was represented by the intersection of the 
temperature gradient curve with the line F in Fig. 2 
indicating the location of the exposed surface of the slab, 
provided that any disturbing influence caused by the 
presence of the surface thermocouple did not extend to 
the last thermocouple, E, located 0.163 in. below the sur- 
face. If the surface thermocouple truly indicates the 
surface temperature and causes no disturbance at the 
surface, then the reading of this thermocouple will be the 
same as that given by the intersection of the lines on the 
graph. If on the other hand the surface thermocouple 
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does not indicate the true surface temperature, or pro- 
duces some disturbance tending to alter the true surface 
temperature, the difference between the temperature in- 
dicated by the surface thermocouple and that read from 
the intersection of the lines on the graph represents the 
correction to be applied to the reading of the surface 
thermocouple in order to obtain the true surface tem- 
perature. This procedure was followed in obtaining the 
corrections, and the correction was regarded as positive 
if the reading of the surface thermocouple was lower 
than the true surface temperature. 


Results of Tests 


Sample temperature gradient curves are shown in 
Fig. 2, and the correction curves for the three types of 
surface thermocouples used are shown in Fig. 3. In the 
latter figure the corrections have been plotted against the 
difference in temperature between the exposed surface 
of the slab and the air, since it was not possible to main- 
tain constant air temperatures for all tests. It was 
found that the actual air temperature had only a slight 
influence on the magnitude of the corrections over a 
range of about 20 deg. 


It may be noted from Fig. 3 that for all practical pur- 
poses the thermocouple made from No. 34 B. and S. 
gage wire and embedded in the surface indicated the 
true surface temperature. This same thermocouple placed 
on the surface and covered with thin vellum indicated 
a temperature lower than the true surface temperature. 
At a temperature difference of 40 deg between the sur- 
face and the air the correction was approximately +-0.55 
deg. The large couple made from No. 22 B. and S. gage 
wire and embedded in the surface also indicated a tem- 
perature lower than the true surface temperature, the 
correction amounting to +-0.35 deg at a temperature dif- 
ference of 40 deg between the surface and the air. 


Since the large thermocouple was embedded rather 
deeply into the surface it seemed reasonable to expect 
that its reading would be influenced by the higher tem- 
perature layers just below the surface, and, if anything, 
that the indication of this couple would be too high, thus 
making a negative correction necessary. The results, 
however, indicated a positive correction. It was consid- 
ered possible that the plaster seal might be faulty, thus 
allowing air to diffuse behind the thermocouple and 
lower the reading. Accordingly, the thermocouple and 
adjacent surface were painted with several coats of lac- 
quer to act as a seal. These points are distinguished as 
crosses on the correction curve in Fig. 3. From this it 
may be noted that no difference in the results obtained 
by the two methods of sealing is evident. 


A reasonable explanation for the performance of the 
thermocouple made from No. 22 B. and S. gage wire 
may be based on the fact that, since the conductivity of 
the metal is relatively high, the heat loss by conduction 
through the metal wires would be greater than that 
through the same amount of plaster of Paris. Hence, the 
temperature of the wire and of the surface in the imme- 
diate vicinity of the thermocouple would be lowered over 
that of the remainder of the surface. The couple would 
indicate its own temperature correctly and would, there- 
fore, indicate a value less than the true temperature of 
the undisturbed surface as obtained from the graph in 
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Fig. 2, thus making a positive correction necessary, if 
the temperature disturbance did not extend in as far as 
couple E. The bright metal wires would tend to lose 
heat less rapidly by radiation than the surface, but the 
effect of the conduction loss evidently more than offset 
this tendency to increase the surface temperature at the 
thermocouple. 

In the case of the small thermocouple embedded in the 
surface, either the mass of the wire was not sufficient 
to lower the temperature of the surface adjacent to the 
thermocouple or the amount that it was lowered was just 
offset by the amount that the reading of the couple would 
tend to be increased by the higher temperature of the 
layers just below the surface. In the case of the small 
couple placed on the surface and covered with thin 
vellum, the presence of the vellum would tend to raise 
the temperature of the surface covered. However, the 
thermocouple and the vellum covering it extended out into 
the air which was at a considerably lower temperature 
than the surface, and the net result was to cause the in- 
dication of the thermocouple to be lower than the true 
surface temperature. 

For certain types of work it is sometimes advantageous 
to use thermocouples giving a higher electromotive force 
per degree temperature change than the commonly used, 
copper-constantan, iron-constantan, or chromel-alumel 
combinations. While the chromel-constantan combination 
is not novel, its use is rarely mentioned. Therefore, it 
seems worthy of some attention in connection with any 
study of thermocouples. In order to determine the charac- 
teristics of the chromel-constantan combination, three 
thermocouples were made from chromel and constantan 
wire and calibrated over a range of from —39 F to 
+ 374 F. The calibration curve for one of these is 
shown in Fig. 4, together with the calibration curve for 
a copper-constantan couple to serve as a comparison. 
From these curves it is evident that the chromel-con- 
stantan couple is much more sensitive than the copper- 
constantan. For a given temperature the former gen- 
erates an electromotive force approximately 50 per cent 
greater than the latter, and over the range tested no 
regions of discontinuity or inconsistency were found. 
Some trouble was experienced in forming the junc- 
tions, however, because these two metals are difficult 
to solder or fuse together. 
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The following conclusions may be drawn from the 
results of these tests as applied to the use of thermo- 
couples in connection with materials electrically insulat- 
ing and having low thermal conductivity : 


1. A thermocouple made of wire as fine as No. 34 B. and S 
gage having the junction and 3 in. of the leads embedded in the 
surface and sealed flush with the surface with cement or 
plaster of Paris, for all practical purposes indicates the tru 
temperature of the surface. 

2. A thermocouple made of wire as large as No. 22 B. and 
S. gage having the junction and 4 in. of the leads embedded in 
the surface and sealed flush with the surface with cement or 
plaster of Paris indicates a temperature somewhat lower than 
the true temperature of the surface. 

3. A thermocouple made of wire as fine as No. 34 B. and S. 
gage placed on the surface and having the junction and 3 in. 
of leads covered with thin vellum indicates a temperature lower 
than the true temperature of the surface. 

4. Thermocouples made by the combination of chromel and 
constantan wire give electromotive forces 50 per cent greater 
than the electromotive force given by a copper-constantan 
thermocouple at the same temperature. 





Analytical Calculation of Complicated 
Air-Duct 


A complete work in the Russian language under this 
title has been printed with 26 tables and 210 pages of 
text. In an English reprint of 54 pages the author, P. 
N. Kamenew (Stalino, Donbass, Ukraine, $.S.R.) pre- 
sents two methods of computation which produce the 
same apparent result. The first method is by equivalent 
orifices and is similar to the method of blast area which 
is still used to some extent. The second method is sim- 
pler and is called the method of requalents and is simi- 
lar to the resistance method. In either case a subse- 
quent computation is made to correct the diameters and 
velocities for the fact that they will not be as originally 
assumed. 

The author limits the method to industrial ventilation 
where small local resistances occur and to systems of 
round ducts. By use of Bernoulli’s theorem a static 
pressure regain is obtained as the velocity along the duct 
system is lowered; this is known to exist. (See /an 
Engineering, 2nd Edition, p. 54, also pp. 67-69.) 

The coefficient of friction is assumed as varying with 
diameter only, according to Dr. Blaess. This disregards 
the effect of velocity, which is also important. The vari- 
ation is considerably less than the value generally ac- 
cepted. 

The author shows a peculiar injecting effect or in- 
fluence of one jet upon another at junction points. It Is 
true that in a pressure system there is a possibility of 
producing a static pressure within the system less than 
atmospheric and obtaining an injection or inflow of air. 
The author ends in stating that on an exhaust system 
the reverse is true and that air may enter one inlet 
and be forced out of another. This is fundamentally 
incorrect and impossible since the velocity pressure 0! 
impact can never quite equal the static pressure pro 
ducing that velocity. In other words, an exhaust system 
in which all inlets open to the same atmospheric pres- 


" 


sure can never have a pressure existing therein great 


than atmospheric pressure, and therefore cannot have 


outflow. Reviewed by R. D. Madison. 








Determining Minimum Air Velocities 
for Exhaust Systems 


By J. M. Dallavalle:, Cleveland, Ohio 
NON-MEMBER 


T IS frequently of considerable importance in the 
design of an exhaust installation to know the mini- 
mum velocities necessary to transport various mate- 

rials. At the present time, there are no comprehensive 
data available to assist the engineer in the estimation 
of these velocities. This paper, therefore, attempts par- 
tially to fill this need by a systematic investigation of 
the velocities required to move particles of a specified 
size and density through horizontal and vertical ducts. 
It relates particularly to velocities necessary to avoid 
settling or permanent suspension (in the case of vertical 
pipes) and must be distinguished from pneumatic con- 
veying in which case the number of particles per unit 
of air volume is high. 


Previous Work 


Burke and Plummer? have proposed the following 
equation for the suspension of macroscopic particles in 


a fluid stream: 
o—p Vy 
v—=K d (1) 
p 


77 = the velocity of the fluid in centimeters per second neces- 
sary to cause suspension 
¢ = specific gravity of the material suspended 
p =the specific gravity of the fluid 
d =the average diameter of the particles in centimeters 
K =a constant which depends on the shape of the particles. 
For spherical and cubical particles, K varies from 47 to 
51. 
If the fluid dealt with is air, p is usually negligible 
in comparison with g, in which case Equation 1 reduces 
to 





where 


K 

v= K’ (de)*;: K’ = — (2) 
p 

which is identical to the equation proposed by Lister®. 

Martint has found Equation 2 to be in satisfactory 

agreement with his experiments on the pneumatic size- 

Separation of crushed quartz particles when d is greater 

than 0.04 cm. 

Equations 1 and 2 apply only to the suspension of 
particles in a fluid stream. In order to transport the 
particles, it is necessary to have velocities greater than 
can be deduced from these equations. They cannot 
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*Sec Suspension of Macroscopic Particles in a Turbulent Gas Stream, 
by Burke and Plummer (Journal of Industrial and Engineering Chemistry, 
ol. p. 1200, 1928). 
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The Screening and Grading of Materials, London, 1924, p. 117, 
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Chemical Engineering, London, 1928, p. 31.7. 





apply directly to the problems of transport without some 
modifications. No attempt is made, however, to adapt 
them to the results on hand, although some similarity 
is obvious. The present data are correlated in an em- 
pirical fashion and apply only to the pneumatic transport 
of low concentrations of materials, such as are common 
in most exhaust installations. 


Materials, Apparatus and Procedure 

Tests were run with screened cinders, crushed carbon, 
anthracite and quartz, which represented a fairly wide 
range of densities. The sizes screened 
particles passing a 2- and retained on a 4-mesh, to 
those passing a 10- and retained on a 14-mesh. In all, 
five sizes of each material were investigated as outlined 
in Table 1. 


varied from 


The densities of the materials were determined with 
a pycnometer using water. The apparent density ex- 
pressed in pounds per cubic inch or per cubic foot might 
have simplified matters considerably for the engineer, 
but since voids affect such determinations to a great 
extent, the term has not been employed. 
the densities of the various materials. 


Table 2 gives 


The set-up of the apparatus used to determine the 
minimum air velocities required to convey a material of 
stated size is shown in Fig. 1. The actual duct lengths 
considered for the horizontal and vertical system were 
16 ft and 13 ft, respectively. Some question may arise 
as to the fitness of conducting the experiments on the 
negative side of the fan, but a few tests made on the 
positive side during the course of the investigation 


Table 1—Sizes of materials investigated. 


SCREENING Average Diamerer® 
(INcHEs) 
Through a 2- retained on 4-mesh 0.320 
Through a 4-retained on 6-mesh 0.167 
Through a 6- retained on 8-mesh 0.102 
Through an 8- retained on 10-mesh 0.079 
Through a 10- retained on 14-mesh 0.055 


_*By average diameter is meant the arithmetic average of two screen 
sizes. This is not statistically correct, but it’ simplifies the procedure in 
a practical way. 


Table 2—Densities of various materials. 


MATERIAL Speciric Gravity 


Cinders 1.08 


Carbon 1.26 
Anthracite 1.45 
Quartz 2.65 


~~ 











showed a relatively small difference in the results. It is 
well to point out in this connection that a method for 
feeding the materials during a test would have been 
more complicated and difficult under positive pressure. 

The velocities of flow were determined with a Pitot 
static tube mounted at the midsection of the duct system 
and connected to a suitable manometer. The air volumes 
were controlled by means of a gate valve at the exhaust. 
A brass pipe % in. in diam- 
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Fig. 1—Arrangement of a; 
paratus used in tests. 
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eter and 18 in. in length was Hopper 5 

projected along the axis of the 

duct and was used to feed the \) 

materials. In all tests, the — 





suction maintained by the fan 4a Brass Pipe 
was sufficient to draw the 

material through the pipe and into the duct 
system. Materials of a given size were fed 
for 10-min. intervals at various velocities. 
That velocity was taken as the minimum at 
which the tendency to settle was completely 
eliminated. Air flows in the neighborhood 


of this critical velocity were used for a check. 
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The materials were fed at a constant rate at 
such a concentration that the velocity per 
unit cross section of the duct was sensibly 
unchanged by their presence. No observations of the 
speed of the material during transport were made. 
The procedure of the experiments for the transport of 
solids in vertical ducts was identical to the one described 
for horizontal ducts. The general outlay of the ap- 
paratus is shown sketched in dotted lines in Fig. 1. As 
would be expected, the critical velocities are more defin- 
itely marked than is the case with a horizontal duct 


system. 
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Fig. 2—Data on horizontal ducts. (Minimum 
velocities). 





























General Discussion 


The experimental results obtained for horizontal and 


vertical transport are shown in Figs. 2 and 3, re- 


spectively. These results, from the method of plotting, 
indicate that the minimum velocities obey a relationship 
of the form 
v=ad" (3) 
where 
nm = an exponent having the value 0.398 for horizontal ducts, 
and 0.570 for vertical ducts 
a =a constant which is some function of the specific gravity 
of the solids conveyed. 
The following equation has been found to fit the data 


closely for a: 


(4) 


where 
s =the specific gravi-y of tre solids 
k =a constant 
The complete equations for the two types of transport 
are: 





s 
v — 6000 —-——_-d**™* (3a) 
; s+1 
for horizontal ducts and 





» = 13300—_ a (3b) 
s+ 
for a vertical system. The velocity uv is, of course, in 
feet per minute and the diameter d is in inches. 

The larger margins between the velocity-diameter 
curves for horizontal transport are due to the tendency 
of the particles to settle and slide along the bottom 
surface of the duct. As has already been noted, the 
critical velocities in a horizontal system are not as 
sharply defined as those for a vertical system. Equa- 
tion 3a does not seem to apply as well as Equation 5b 
to all particles, regardless of size. In some test ¢xperl- 
ments conducted with fly-ash (mostly iron silicates vary- 
ing from 1 to 10 microns in size) it was found that there 
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Inside Surface Temperatures of Windows 


as Neglecting absorption of radiant heat, the inside sur- 
face temperature of window glass under equilibrium 
conditions is a function of the inside and outside air 
temperatures and the velocity of air passing over the 
inside and outside surfaces. 

The temperature of the inside glass surface, of course, 
influences the precipitation of moisture on this surface, 
since condensation will take place if the surface is be- 
low the dew-point temperature. 

a/ For practical purposes it is sufficient to regard the 
velocity of air passing over the inside surface as that 
due to natural convection, which is usually termed still 


™ air, The outside wind velocity may be taken as 15 mph, 
0. ’ y 


Average Screen Diameter (inches) 


4. Chndere in which case the overall or air to air coefficients, ac- 
C- Anfhraci te cording to the A. S. H. V. E. Gurpe 1932, are as follows: 
2-Quarrz S 

ere roe 1.13 

EERE RES aS 0.45 

DO EE Sdcknrssveankach onan 0.28 


The inside surface coefficient for still air, according 
to THe Guipe 1932, is 1.50 Btu per hour per square 
foot per degree Fahrenheit difference in temperature. 
O.0/ The inside surface temperature may readily be computed 


from these coefficients for any given temperature head. 
Fig. 3—Data on vertical ducts. (Minimum velocities). For example, assume the inside temperature to be 70 F 


and the outside temperature to be —10 F. The in- 


. side surface temperature under equilibrium conditions, 
was a tendency for the fines to cling to the bottom of a Padegger ; 
’ neglecting absorption of radiant heat, would be obtained 


horizontal duct and to gradually build up. It required ig eth 
a velocity considerably in excess of that which can be ~ gs 0.45 
deduced from Equation 3a to: keep the duct clean. For t. = 70— |70— 10) fx —— = 46 F (double glass) 


such substances further work must be done. It is pos- 1.50 

sible that other factors besides density and size are of The inside surface temperature may be computed for 

considerable importance. any other type of glass or set of conditions in a similar 
The equation for the minimum velocity of transport manner. The accompanying chart (Fig. A) for single, 

in a vertical duct would seem to indicate that the velocity double and triple glass is based on these coefficients which, 

varies at a rate greater than the square root of the diam- _as stated, are for so-called still air conditions inside and 


eter. This feature may be attributed to the coarseness an outside wind velocity of approximately 15 mph. 
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ORCED hot water heating systems may include 
all hot water systems in which the water is cir- 
culated by forces other than gravity. Among the 
methods generally used to produce this accelerated flow 


are: 

l. A reciprocating or centrifugal pump producing a reduced 
pressure on the return and an increased pressure on the flow 
line. 

2. An injector supplied with steam under pressure which 
forces the water to flow and at the same time supplies heat to it. 

3. Steam blown directly into the rising portion of the flow 
pipe thus substituting a mixture of steam and water for a solid 
column of water. 

This paper deals primarily with the first method which 
is the one most generally used. Data regarding pipe 
sizes, etc., used in the design of forced hot water sys- 
tems are given in the A. S. H. V. E. Gurpe 1932 and 
other books. On the other hand, there are many prac- 
tical points to be taken into consideration and for which 
very little data are available. 

Advantages of Forced Circulation 

The main advantages of circulating water by mechan- 
ical means rather than by gravity are: 

1. Lower capital cost and greater flexibility due to the smaller 
sizes of pipe and radiators. 

2. Boilers, piping, radiators and pumps may be placed at any 
level to suit conditions on the site, and mains can also be ar- 
ranged to rise or fall as required by the building conditions. 
This is of considerable advantage in many cases, for example, 
where it is desired to place radiators on the basement floor and 
at the same time not have pipes run under the floor. 


The power required to circulate water through a 
medium-sized forced hot water installation is very small. 
For example, a system with 5,000 sq ft of heating sur- 
face and a 20-ft head would require about 4% hp and 
with an efficiency of 33 per cent the pump would con- 
sume about 1% hp, Where electric power is reliable and 
reasonably priced, the cost of operation for the heat- 
ing season is small. The saving in pipe, fittings, cover- 
ing, ete., by using a pump will more than cover its cost. 


Pumps and Motive Power 

On small systems of from 1,000 to 3,000 sq ft of 
equivalent heating surface, a pump will often prove itself 
useful where the building is low and spread over con- 
siderable area, where garages or similar buildings located 
at a distance from the main buildings are to be heated 
from the main plant, or where automatic oil or gas 
burners are to be used. In these cases it is customary 
to use a pump to handle large quantities of water at 
heads of from 12 in. to 30 in. These pumps are con- 
nected into the return line and should be designed so that 
the water can flow through them or through a by-pass 


when the pump is not in operation. In such systems the 
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pump is either connected to operate simultaneously with 
the fuel-burning device, or is operated by a hand switch 
or thermostat at odd intervals during mild weather and 
more frequently during cold weather. Duplicate units 
are not warranted, as the probability of breakdown on a 
simple apparatus of this type is very remote and in any 
case, there will be considerable circulation by gravity. In 
general such pumps are driven by fractional horsepower 
motors and care must be taken in tightening up the 
glands or the motor will be overloaded. 

On larger systems where steam is not available, dupli- 
cate electric motor-driven centrifugal pumps are used 
and if there is any likelihood of interruption of electric 
service a gasoline engine or other auxiliary is installed. 
In this case the pump couplings can be built with wide 
flanges to be used as pulleys for belt drive from the 
gasoline engine placed between them. Where steam is 
available it is generally advisable to use steam-turbine- 
driven centrifugal pumps and to use the exhaust from 
these in the converters which heat the water. 

Where pumps are placed directly under or close to 
rooms where noise is a factor, they should be properly 
isolated from the foundations and should be carefully 
lined up to avoid vibration. In some cases rubber con- 
nectors are placed between the pump connections and 
the piping. Pumps for such locations should be of the 
slow speed type, and it is possible to eliminate most of 
the noise from the motor. If, however, the piping around 
the pump is not installed with proper provision for ex- 
pansion, it will distort the pump casing when the heat 
is on and this will often cause trouble with a unit which 
would otherwise be quiet. 

The low head pumps for small installations should be 
of the screw type or other special design as it is diff- 
cult to design a standard type of centrifugal pump for 
low heads when directly connected to a motor. Pumps 
for larger installations should be of the enclosed-impeller 
type with bronze impeller and bronze or monel shaft. 

The required capacity of a pump is easily calculated 
once the drop in temperature in the system is de- 
cided. For example, if the heat emission in 240 Btu 
per square foot of equivalent heating surface and the 
temperature drop is 20 deg, the pump must have a capac- 
ity of 12 lb of water per square foot of heating surface. 
It will be noted that this is the maximum drop and 
where pumps are operated at constant speeds this drop 
in temperature will be only 10 deg in mild weather when 
the radiators are giving off say 120 Btu per square foot 
per hour. On small systems the extra cost of a pump 
for a 20-deg drop is very small and some saving can 
be made in the heating surface by maintaining a higher 
temperature in the radiators. 


Boilers for Hot Water Systems 
In small and medium-sized systems the water is ¢' 
erally heated directly in the boilers. In larger systet)s, 
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the water is sometimes heated in converters and these 
are usually supplied with exhaust steam from the cir- 
culating pumps, boiler feed pumps and any other auxil- 
lary apparatus. 


Heating Surface and Water Temperatures 


On medium-sized and large systems, the amount of 
heating surface required for forced hot water heating 
should be the same as for low pressure steam. Larger 
systems are usually operated with closed expansion tanks 
and in this case the safety valve is usually set so that 
the mean water temperature will be at least 220 F. As 
the extremely cold weather is of short duration, there 
is no good reason why the mean water temperature 
should not be maintained as high as 270 F during this 
period, and during ordinary winter weather the tempera- 
ture would then be about 180 F. Using a system with 
a 20-deg drop between flow and return, a pressure of 
about 36 Ib gage would be required at the expansion 
tank. With this system the output would be about 430 
Btu per square foot and the amount of heating surface 
required would be about 55 per cent of the amount re- 
quired for a low pressure steam system. The standard 
cast-iron radiator is suitable for use at pressures as high 
as 60 lb. With the gravity convector type of heating 
unit the limit is much higher and the tendency should 
be, where such heating units are installed, to use higher 
water temperatures and smaller heating units at a con- 
siderable saving in capital cost. Water temperatures as 
high as 240 F have been used to a considerable extent 
on gravity hot water systems with concealed, fin-type 
heating units. 


City water mains are being used to some extent to 
take the place of the expansion tank on larger systems. 
It is not unlikely that the smaller systems using fin-type 
heating units and high pressure boilers will be connected 
in the same manner. With the fin or convection-type 
heating units, the heating effect drops rapidly with the 
lower range of temperatures when used with low tem- 
perature systems. With the high temperature system, the 
temperature of the water in spring and fall will usually 
be sufficient to maintain a high rate of output with these 
radiators. 


Piping Layout 


Piping for a forced hot water system may be designed 
on the basis of either the one- or two-pipe systems to suit 
the building and other conditions, and in general, it will 
he found that the two-pipe system is the easier to design 
and install. The building can usually be divided into a 
number of branch systems and the piping for each of 
these designed on the reverse-return principle so that in 
any one circuit the water has the same distance to travel 
from the boiler to each radiator. 


Generally a main supply header is placed in a central 
location, From this header branch supply and return 
mains are run to the different sections into which the 
system is divided. A shut-off valve, also a drip valve 
and a thermometer, are placed in each line. The flow of 
Waicr in the different branches is usually adjusted by 
Valves so that the temperatures are the same on all lines. 
In general it is not necessary to figure the pipe sizes for 
for ed hot water as accurately as for gravity systems as 
the friction varies as the square of the velocity. For 
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this reason a slight error in figuring pipe sizes usually 
will not cause any trouble with the uniform heating of 
the system. Adjusting valves are generally installed but 
seldom used except where a central system is supplying 
a number of buildings whose circuits have been designed 
on the basis of different friction heads. 

The friction head for which a given hot water system 
is to be designed may be calculated if the cost of power 
is known. It is a question of finding the point at which 
an increase in the head will result in a cost of power for 
driving the pump greater than the saving in interest and 
depreciation charges of the saving in capital cost of pipe. 
In general it will be found that a velocity of over 5 
fps (feet per second) will result in noise in the pipe. 
This would not be serious for a manufacturing plant but 
for office or residential work it might be objectionable. 
For a uniform friction head per linear foot of pipe it 
will be found that the velocities in the risers, branches 
to radiators, etc., will probably not exceed 3 fps in the 
average building, where cost of power is a factor. 

Many systems are in use where the radiator branches 
are of 3¢-in. pipe. Where pipe of this size is used there 
should be no burrs on the ends of the pipe when cut or 
the area of the pipe will be greatly reduced. Such piping 
needs to be installed by skilled men. If %-in. pipe is the 
smallest size used, little or no difficulty is likely to be 
experienced. On systems where both supply and return 
mains are run in the basement and the highest radiators 
are several floors above the mains, it is advisable to 
figure the risers for a low friction. By doing this, the 
temperatures of the top radiators will be about the 
same as those on the lower floors. Orifices may be used 
to balance the friction in the radiators on the different 
floors but the writer’s experience has been that where 
risers are figured for a low head there will be no neces- 
sity for using orifices. Where it is possible to run the 
supply main in the attic space or above the radiators 
and the return in the basement the risers may be cal- 
culated in the same manner as the remainder of the sys- 
tem. 

Connections of risers to mains and radiators are the 
same as for the steam systems except for provision for 
expansion and removal of the air from the system. Con- 
nections are generally made at the bottom of opposite 
ends of radiators except for those below the mains which 
have top supply. Little difficulty will be experienced in 
securing uniform circulation in all radiators without the 
use of adjusting valves providing the system has been 
designed correctly. It is however, advisable to install 
shut-off valves and drips with hose connections at the 
base of each riser. On small systems one radiator valve 
on the supply or return of the radiator is used, but on 
large systems in well finished buildings a lock shield valve 
on the other end is advisable so that the supply of water 
may be shut off in case of a leaky or damaged radiator. 
In the writer’s experience these valves are seldom used. 


Freezing of Water in Radiators 


One of the objections to the use of hot water for 
heating is the danger of freezing the water in the radia- 
tors. However, in localities where the temperature often 
drops to —30 F there are practically no troubles from 
frozen radiators. A small hole is sometimes drilled 


through the radiator valve so that there will be some cir- 








culation even with the valve closed. In some cases, it has 
been found necessary, where continuous cold weather 
has stopped building operations, to turn heat into a new 
building, and this can be done without danger. On one 
installation with which the writer is familiar, the system 
was first tried out with an outside temperature of —20 
F. As a precaution, only a section was opened at a 
time so as to secure a rapid circulation, but no trouble 
was experienced in getting the system into operation, 
and the building warmed up satisfactorily. 


Repairs 


The repairs on a hot water system should be less than 
on a low pressure steam system as the repairs on the 
hot water system are generally confined to the pumps 
and boilers or converters. On steam systems there arc 
traps, reducing valves, air vents, vacuum pumps, etc., 
all of which require cleaning at frequent intervals and 
some repairs. 

The problem of corrosion in steam heating systems is 
of considerable importance. Vol. XXII of the National 
District Heating Association handbook contains a report 
on this subject and shows that this factor must be taken 
into account. Corrosion affects different parts of the 
heating system but is chiefly evident on the return piping. 
It is apparently due partly to the condition of the steam 
entering the system and partly to the leakage of air 
into the system. 

On any system of steam piping there is likely to be 
leakage of air into the returns as the pressure in this 
piping will be below atmospheric at least part of the 
time. Hot water heating offers a solution to this prob- 
lem as the pressure is always above atmospheric and 
the water in the system remains for a long time and 
soon becomes inactive. The small amount of water re- 
quired for make-up should not affect the system, but in 
any case this water could be treated before being used. 


Comparative Costs 


There is a general impression that a forced hot water 
system costs more to install than a low pressure vacuum 
system of the better type. As a check on this, the writer 
made estimates on a heating system for an 8-story hos- 
pital building containing about 31,000 sq ft of heating 
surface. A forced hot water system was installed in 
the building and has been in successful operation for the 
last two winters. The system was designed for a fric- 
tion head of 30 ft and the friction loss per 10-ft run in 
the circuits averaged about 0.4 ft. A steam system was 
designed for this building using the same amount of 
heating surface and an 8-oz total pressure drop, the pipe 
sizes having been selected from tables given in the A. S. 
H. V. E. Guipe, The total cost of pipe and fittings for 
the steam system was $5,340 and for the hot water sys- 
tem, $4,197. These prices do not include hangers nor 
do they include covering which would depend to some 
extent on whether the risers were exposed or concealed. 
The traps and valves are not included in the figure for 
the steam system. On each radiator in the steam system 
there was a radiator valve and a trap as compared with 
two valves for each radiator for the hot water system. 
The steam system also required drips on the ends of 
mains and at the bottom of risers. There were 70 risers 
and 630 radiators and the extra cost of valves and traps 
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for the steam system was estimated to be $1,500, thus 
making a total extra cost of $2,740 for the steam sys- 
tem. These prices are based on starting from the steam 
and return headers located in a basement room near 
the center of the building. These figures would, of 
course, vary in different localities. 

The power required to circulate the water is 4 hp 
theoretical or about 8 hp actual, and the corresponding 
vacuum pump would require a 3 hp motor. This com 
parison, which agrees with an independent estimate by 
the contractor who did the work, covers only the piping, 
and to this must be added the cost of pumps, heaters, 
boilers, etc. If the system is not connected with a 
separate power plant there would be required two elec- 
trical motor-driven circulating pumps with possibly an 
auxiliary gasoline engine. The steam system would re- 
quire a duplex vacuum pump or two single pumps. The 
boiler would be the same in each case. The cost of the 
duplex vacuum pump would be about $1,000 more than 
the hot water circulating pumps, making a total extra 
cost of $3,700. If the system were supplied from a 
power house or central steam plant the steam system 
would require reducing valves as well as pumps and 
the hot water system, converters and pumps. In this 
case the cost of the steam pumps with reducing valves 
and control equipment for operating the system econom- 
ically, would be somewhat lower than the cost of the 
converters and circulating pumps but not sufficiently so 
to make up for the difference in the cost of piping. 

The figures on this installation show that the cost of 
the forced hot water system is lower than the low-pres- 
sure steam system. Figures made on another hospital 
6 stories high and having 15,400 sq ft of heating surface 
in 360 radiators using two converters and two steam- 
turbine-driven circulating pumps, showed the hot water 
system to be $500 cheaper than a low-pressure steam in- 
stallation. It is evident, however, that there would be 
considerable variation in costs for a building of a dif- 
ferent size and shape, but the hot water system would, in 
many cases, be cheaper. With a steam system floor 
trenches are sometimes required and these can be elim- 
inated with forced hot water. 


Adaptation to Fluctuating Conditions 


Forced hot water systems are used extensively in the 
colder climates where it is necessary to have heat con- 
tinuously over considerable periods. The use of small 
piping and the fin-type radiator reduce materially the 
amount of water in a hot water system and brings it 
much closer to the steam system in its ability to change 
rapidly to suit changing conditions. The heat stored in 
walls, floors, furniture, etc., is considerable and the ad- 
vantages of rapid increase or decrease in temperature 
seem to be greatly exaggerated in many cases. 





Economizers and Draft 


An economizer used with a steam plant offers a re- 
sistance to the flow of gases, and lowers the average 
chimney gas temperature thereby decreasing the availa!)lc 
intensity of the draft. Both of these factors result 1 a 
relative increase in the required height of the chimn: y» 
and in the case of a large plant, may add as much as ~V 


to 30 ft to the height. 
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COMMITTEE—Joun Howatt, Chairman, C. P. Brivces, S. E. 
Dres_e, WARREN Ewa p, L. D. Harnett, G. E. Oris, R. C. Orr. 


A. OBJECT OF THE CODE 


1. The Object of this code is to provide a method of 
testing and rating the heat and air output of steam unit 
ventilators. 


B. DEFINITIONS 


2. A Steam Unit Ventilator for the purposes of this code 
shall be construed to mean a combined heating and ven- 
tilating unit arranged with connections for taking air direct 
from outdoors and with the heating unit heated with low- 
pressure steam and with the fan or fans and motor as an 
integral part of the unit. 


3. The Entering Temperature for the purposes of this 
code shall be construed to mean the average temperature in 
degrees Fahrenheit of the air entering the unit measured at 
the air inlet. 


4. The Final Temperature for the purposes of this code 
shall be construed to mean the average temperature in de- 
grees Fahrenheit of the air discharged from the unit 
measured at the air outlet. 

5. The Power Input for the purposes of this code shall 
be construed to mean the power input to the motor at the 
stated fan speed and at the stated conditions of rating. 

6. The Steam Pressure for the purposes of this code shall 
be construed to mean the gage pressure in pounds per square 
inch above the standard or normal barometric pressure of 
14.7 lb per square inch (29.921 in. of mercury). 

7. Standard Air for the purposes of this code shall be 
construed to mean air weighing 0.07495 lb per cubic foot’ 
and having a specific heat of 0.2415. 

8 The Total Equivalent Direct Radiation (EDR) for 
any condition of operation when supplied with steam at 2 
lb gage pressure shall, for the purposes of this code, be 
construed to mean the heat in the discharged air minus the heat 
in the entering air, in Btu at a specified inlet air temperature 
divided by 240. 

9. Surplus or Heating Equivalent Direct Radiation for 
the purposes of this code shall be construed to mean dif- 
ference between the total EDR at a specified inlet tempera- 
ture and the EDR required to heat the air from that tem- 
perature to 70 F. 


C. BASIS OF RATING 
10. Rating Factors to Be Specified. The rating of the 
unit ventilator shall specify the following: 
c. Final temperature at different entering air tempera- 
tures. 
Total EDR at different entering air temperatures. 


} 


*This weight corresponds to dry air at 70 F or air with a relative 
humi ty of 50 per cent at a dry-bulb temperature of 68 F, when the 
baromctric pressure is 29.921 in. of mercury. 

Report of Committee presented at the 38th Annual Meeting of the Amer- 
ICAN SoclETY OF HEATING AND VENTILATING EnGiNeERS, Cleveland, Ohio, 
Janua:y 1932, Adopted as a Standard of the Society June 1932. 
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c. Air delivered by the unit in cubic feet per minute at 
the standard basis of rating with the fans operated at 
rated speed, with all air being blown through the 
heating unit and with the standard louvre and grille 


on the outlet. 
11. 


a, 


The Standard Basis of Rating shall be as follows: 
Dry saturated steam at a temperature at the unit corre- 
sponding to an absolute pressure of 16.7 lb per square 
inch (218.5 F). 
b. Entering air temperature of zero degrees Fahrenheit. 
c. Volume delivered in cubic feet per minute converted to 
standard air at 70 F. 

12. Rating Tables for unit ventilators shall contain the 
following data in addition to the standard rating, for enter- 
ing air temperatures from —30 F to +60 F: 

Inlet temperature, degrees Fahrenheit 
b. Final temperature, degrees Fahrenheit 
c. Total EDR at the specified entering temperature 
d. Surplus or heating EDR at the specified entering 
temperature. 

13. Tolerance. As there are errors of measurement and 
inequalities of manufacture, a variation of 2% per cent 
test results shall not be considered excessive. 


a, 


in 


D. OUTLINE OF TESTS 


14. Heat Output—Air Volume Tests. This code 
scribes tests to determine the heat output in Btu 
the weight of condensation, and the volume of air in cubic 
feet per minute from condensation and the temperature rise 
of the air passing through the unit, and further prescribes 
a means for correcting the heat output and temperature rise 
as obtained under test conditions to any other condition of 
entering air temperature and steam pressure. 

15. Air Quantity Check Test. A check of the air quan- 
tity determined by means of the heat content of the con- 
densation and the temperature rise of the air passing through 
the unit shall be made by direct measurement with a cali- 
brated nozzle. The results of the two methods shall agree 
within 5 per cent before the tests shall be considered cor- 
rect. However, the results obtained by means of the con- 
densation-temperature method shall govern for the 
purpose of rating under this code. 

16. Receiving Chamber. The unit being tested shall dis- 
charge into a receiving chamber (Fig. 1) in which the air 
shall be thoroughly mixed in order that the true average 
temperature of the air may be determined. The conditions 
within this chamber shall be controlled in such a way that 
the unit will deliver the same capacity as when under nor- 
mal conditions of free delivery. 

17. Free Delivery Conditions. In order to make certain 
that the tests on the receiving chamber are a faithful repro- 
duction of free delivery conditions the following tests shall 
be conducted: 

a. The condensation of the unit shall be measured dur- 


pre- 
from 


rise 
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ing a test under actual free delivery conditions before 
the unit is connected with the receiving chamber. 
b. Three tests shall be made with the unit connected 
to the receiving chamber, one at a constant pressure 
of — 0.05 in., one at a constant pressure of zero and 
one at a constant pressure of + 0.05 in. water column 
on the chamber pressure draft gage. 

During these tests it shall be necessary to measure only 
the condensation, entering air temperature and chamber 
pressure. These shall each be of but % hour duration, These 
four tests shall be made at the same fan speed and at enter- 
ing air temperatures within 4 deg of each other. 

18. Correction for Entering Temperature. 
tion measured on these three chamber tests shall be cor- 
rected to the entering temperature of the free delivery test 
in the proportion of the temperature difference between the 


The condensa- 


steam and entering air. 


19. Condensation—Chamber Pressure Curve. 
shall then be plotted from the three tests on the chamber 
This curve 


A curve 


showing condensation against chamber pressure. 
shall be assumed to be a straight line within this narrow 
range of chamber pressures. From this curve shall be read 
the chamber pressure corresponding to the condensation 
measured on the free delivery test. The draft gage, which 
records the receiving chamber pressure, shall be held con- 
stant at the reading thus determined, during the tests neces- 
sary for rating data as described hereinafter. This series 
of tests for the calibration of the receiving chamber to pro- 
duce free delivery conditions shall be made for each unit at 
rated speed. Should the free delivery condensation in any 
series of tests meet the chamber pressure curve for that 
series at a point above + 0.05 or below — 0.05 it is an in- 
dication that too great an error has been made either in 
the free delivery test or the check tests on the chamber, 
which shall be corrected or the test repeated. 


E. EQUIPMENT FOR TESTING 


20. A Chamber for receiving and mixing the air dis- 
charged from the unit shall be provided. This chamber 
shall be constructed of any suitable material and shall be 
air-tight and insulated with 2 in. cork, or equivalent. 


21. Size of Receiving Chamber. 


This receiving chamber 
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shall be of such size that the unit to be tested will pro- 
duce from 20 to 90 air changes per minute. 


22. Exhaust Fan. This receiving chamber shall be con- 
nected by a duct to an independent exhaust fan of such 
capacity that it will overcome the resistance of the chamber 
and connections and produce a zero static pressure at the 


point where the heater outlet is joined to the chamber. 


23. Static Orifices. Two or more static orifices shall be 
located in the receiving chamber and not in the direct air 
blast from the unit. These openings shall be connected by 
air tight tubes to a common draft gage which can be 
read to 0.005 in. 

24. Control of Exhaust. 
which to vary the capacity of 
maintain a zero static constant on the draft gage. 

25. A Calibrated Nozzle shall be fitted into one wall of 
the chamber, discharging into the duct leading to the ex- 
haust fan. The outlet opening of this -nozzle shall be of 
such area that the air velocity is not less than 3000 fpm. 


Means shall be provided with 
the exhaust fan so as to 


26. Instruments shall be located at the point of 3000 fpm 
minimum velocity for measuring the final temperature, 
which shall be the average of temperatures taken simul- 
taneously at at least two points in the plane of the nozzle 
outlet for each square foot of outlet area, but in no case 
less than four points. 

27. A Draft Gage shall be provided for measuring pres- 
sures at the nozzle. One side of the draft gage shall be 
connected to a static orifice located flush with the inner wall 
of the exhaust duct near the chamber wall. The other side 
shall be connected to an impact tube arranged to measure 
the velocity pressure of the air in the nozzle outlet. 

28. The Air Handled by the unit shall be disposed of in 
such a way as to prevent fluctuation in the temperature of 
the air entering the unit. 

29. Steam Shall Be Supplied from a source of sufficient 
capacity to prevent sudden changes in pressure. The pres- 
sure in the supply line up to the throttling valve shal! be 
maintained at approximately 10 Ib. 

30. The Piping Diagram (Fig. 2) shows the connections 
and equipment prescribed for supplying steam to th« coil 
and measuring the condensate. All of the fittings ar’ 
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struments shown shall be used and shall be installed in the 
relative positions indicated. 


31. Separators, Steam Throttle Valves, Manometer. 
Separators shall be of liberal capacity. Steam throttle 
valves shall be of a type suitable for close control. In select- 


ing the type of manometer consideration shall be given to 
the fact that condensation will collect above the mercury 
on the steam pressure side and lend to the error unless 
compensated for. 


32. The Petcock used for air relief shall be not more 
than % in. in size. 


33. The Water Leg shall have a sight gage so that the 
water level can be brought to the same point at the time of 
each reading of the condensate. 


34. The Fittings and Piping from the radiator outlet to 
the thermometer shall be insulated. 


35. The Scale for weighing condensate shall be of the 
beam type capable of being read to 0.25 Ib. 


36. The Tanks receiving the condensate shall be covered 
to reduce the loss by evaporation. 


37. Temperature Measuring Instruments shall be placed 
around the intake of the unit in such locations and in such 
numbers as will reflect a true average of the entering 
air temperature. All temperature measuring instruments 
shall be capable of being read to 0.5 deg F or closer and 
shall be calibrated. When exposed to radiant heat they shall 
be shielded therefrom. 

38. The Heater Casing need not be insulated for the pur- 
pose of this code. 

39. A Stop Watch shall be used for the accurate timing 
of readings. 

40. A Barometer shall be provided to determine the 
atmospheric pressure during test. 


F. TEST PROCEDURE 


41. Preliminary. The steam shall be turned on; all 
valves and air vents shall be opened wide for a sufficient 
length of time to blow out all water and air; the fans shall 
be started; the control shall be set to give the predetermined 
static pressure in the receiving chamber; the air relief cock 
shall be set only so that a thread of steam escapes con- 
tinuously; the draft gage zero shall be checked by dis- 
connecting the static tube; the exhaust damper shall be re- 
set if necessary; the unit shall be warmed until conditions 
have become stabilized before starting test. 

42. Steam Pressure. During the test the steam at the 
heating unit inlet shall be held constant at 2 lb gage with 
a superheat of not less than 2 deg. 





Steam Thermometer. 


Throttle Vaive te 
Pressure Gage ~\ 


Separator 


[fer lack 
{team Thermometer 











ail /alet 


Coil Outlet?” 


Mercury Manomeler ypip Yentiletor 














43. Throttle Valve. An operator shall be in constant 
control of the throttle valve using the manometer as the 
reference instrument. Before the test is begun a reference 
line shall be marked on the manometer corresponding to the 
2 Ib test pressure corrected for any water in the manometer. 
During the test the steam valve shall be manipulated in 
order to hold the mercury steady at this line. In order to 
introduce the required superheat there shall not be less 
than 5 Ib drop in pressure through the throttle valve. 

44. Weighing Tank Tare. The condensate shall be di- 
verted to the waste tank and the tare on the weighing tank 
The scales shall be free in operation and both 
The point 


determined. 
scales and tank shall be free from external contacts. 
at which the water level is to be held at each point of 
reading the condensate shall be marked on the sight gage of 
the water leg. 

45. Starting Test. 
shall be checked; the time shall be noted to the second, 
and the water diverted to the weighing tank—this begins 
the test. 

46. Duration of Test. 
one hour during which time all conditions shall be held 


The steam pressure and temperature 


The test should be continued for 


as nearly constant as possible. 
47. The Following Readings shall be taken and recorded 
at intervals of 10 minutes or less: 


a. Steam pressure 

b. Steam temperature (at coil inlet and outlet) 
c. Air inlet temperatures 

d. Air outlet temperatures 

e. Weight of condensate for the period 
f. Static pressure at unit * discharge 

g. Watts input to motors 

h. Differential pressure at the nozzle 


48. Weighing of Condensate. Exactly at the end of each 
period the condensate shall be diverted to an alternate weigh- 
ing tank or change bucket. Accumulation of condensate 


for the period shall be weighed and recorded. 


49. Consistent Data. If the data recorded for successive 
periods are inconsistent or vary beyond a reasonable margin, 
the test shall be continued until one hour of consistent data 
are recorded. Care shall be exercised to bring the water 
level in the sight gage to the original position at each 
reading and to divert the condensate at the end of each 
reading period to the next period. 


G. COMPUTATION OF RESULTS 


50. Chamber Calibration Tests. The condensation ob- 
tained on each of the receiving chamber check tests (C) shall 
be converted by the following formula to its approximate equiva- 
lent (C’) at the entering air temperature (?’.) of the test made 


at the same fan speed under free delivery conditions : 





t'.—t'. 
C’ = C ———_ (1) 
t.—te 
where 
t, =the steam temperature of the receiving chamber 
test 
te =the entering air temperature of the receiving 


chamber test ; 
t’, =the steam temperature of the free delivery test 
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51. Check Test of Air Volume. The volume of air, in 
cubic feet per minute, passing through the nozzle at the final 
temperature as of test conditions, shall be calculated by the 
following formula: 


/ VP 
Volume — 1096 ak} — (2) 
W 


where 
A =the area of the nozzle in square feet 
V P = the differential pressure across the nozzle 
W =the weight of air at the temperature in the nozzle 
and the barometric pressure of the test 
K =the coefficient of the nozzle 


52. Rating Tests. 
test data: 


The following result directly from the 


te = average temperature of entering air, degrees 
Fahrenheit 

te average temperature of leaving air, degrees 
Fahrenheit 

t, = temperature rise of air, degrees Fahrenheit 

t, = saturated temperature of steam, degrees Fahren- 
heit 

p= pressure of steam, pounds per square inch, gage 

b = barometric pressure, pounds per square inch 

P =total or absolute pressure of steam = p+b 

C = pounds of condensation per hour 


heg = latent heat of steam 


53. Rating Under Stated Conditions. It is generally im- 
practicable to test units under exact predetermined entering air 
temperatures and steam pressures. Since, however, it is necessary 
to rate them under stated conditions, the data obtained from the 
test may be used for the determination of performance under 
such desired conditions of rating. For this purpose, the assump- 
tions in Paragraphs 54 and 55 shall be made. 


54. Constant Air Volume Assumption. It shall be as- 
sumed that the volume of air handled by the fan or fans at 
the temperature in the fans is constant for a given unit and 
fan speed regardless of temperature and barometric pressure 
changes. 


55. Temperature Rise Assumption. It shall be assumed 
that the formula for determining the average temperature rise of 
the air under free delivery conditions, namely: 


, te (e—t'e) 
= —_—- (3) 
(ts —te) 
is true for a constant volume of air as well as for constant 
weight within the range and limits of this code. 


56. Formulae for Computing Results. The following for- 


mulae may be used to compute results: 


htgx C 
Q= ——____ (4) 
145xtpxW, 


(460 + 70) 
Q — (5) 
(460 +- t’.) 


(t's — t's) 
{ete ————— (6) 
( t,—te ) 


H=145Qxt'-xW’. (7) 
where 
Q=volume of air delivered, cubic feet per minute 
measured at inlet temperature and barometric pres- 
sure of the test. 
Q’ = rated volume of standard air delivered, cubic feet 
per minute 
C = pounds of condensation per hour 
he, = latent heat of steam 
W. = weight of air per cubic foot at t. and at the baro- 
metric pressure of the test 
W’. = weight of air per cubic foot at ¢’. and at standard 
barometric pressure (29.921 in, of mercury) 
14.5 = 60 x 0.2415 (specific heat) 
H = heat output, Btu per hour 
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57. Example. Assume the following data as having been 
obtained from a test: C = 90 Ib; t. = 30 F; te = 111 F; te = 
tr — te = 81 F; barometric pressure of the test = 29.00 in. of 
mercury; ts = 219 F; hee = 966 Btu per pound; rpm = 490. 
Substituting the proper values in Formulae 4, 5, 6 and 7: 

966 x 90 


=—>— = 942 cfm 
14.5 x 81 x 0.07858 


460 + 70 





Q’ = 942 = 1085 cfm (for t's = 0) 


460 + 0 
81 (219 - 0) 

t’, = ————_- =  F (for #’. = 0) 
219 - 30 


H = 14.5 x 942 x 94 x 0.08636 = 110,900 Btu per hour. 
58. Sample Table. A complete performance table may 


be calculated for different entering temperatures in accordance 
with Paragraph 57, as follows: 





SuRPLUs 


Bru EDR 





118,300 91 
110,900 
103,900 433 
96,200 
89,700 374 
83,600 348 
76,600 
71,000 296 




















Pressure Measurement 


Atmospheric pressure is usually measured by a mer- 
curial barometer which, in its simplest form, consists 
of a glass tube about 3 ft long, closed at the upper end, 
filled with mercury and inverted in a shallow bath of 
mercury. The atmosphere, pressing on the exposed 
top of the mercury in the cistern, supports a column of 
mercury in the tube to a height of about 30 in. Read- 
ings are taken of the height of the column between the 
levels of mercury in the tube and in the cistern. 

Pressures above or below atmospheric are usually 
measured by means of gages which indicate the differ- 
ence between the pressure being measured and atmos- 
pheric pressure at the same time and place. A gage 
which indicates pressures higher than atmospheric is 
known as a pressure gage, and a gage which indicates 
pressures lower than atmospheric is known as a vacuum 
gage. The most common type of these gages contains 
a flexible hollow brass tube of oval cross section known 
as a Bourdon tube. When subjected to unequal inside 
and outside pressures, this tube tends to straighten out, 
and a pointer motivated by this straightening indicates 
on a suitably graduated scale the pressure difference. 

A gage which indicates pressures slightly above or 
below atmospheric is known as a draft gage. It is essen- 
tially a U tube containing either water, kerosene, alcohol 
or mercury, with one leg exposed to the air and the other 
connected to a point where the pressure is to be deter- 
mined. When the pressure being read is equal to atmos- 
pheric, the level of the liquid in the legs will be the 
same, indicating a zero gage pressure. When a pressure 
is applied to one leg, one side will fall and the othe 
will rise an equal amount. The difference in height !e- 
tween the two liquid levels indicates the pressure ¢X- 
pressed in inches of liquid used in the gage. 


v 
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Cincinnati Chapter Appoints Annual 
Meeting Committees 


The newly organized Cincinnati Chapter of the Society is p!an- 
ning to entertain the members at the 39th Annual Meeting of the 
Society, January 23 to 25, 1933, and the Officers and Board of 
Governors announce the personnel of the Committee on Arrange- 
ments : 

W. C. Green, General Chairman 

H. N. Kitchell, Vice-Chairman 

J. J. LaSalvia, Chairman, Reception Committee 

E. B. Royer, Chairman, Registration Committee 

H. M. Rudio, Chairman, Entertainment Committee 
H. E. Sproull, Chairman, Banquet Committee 

R. B. Breneman, Chairman, Ladies Committee 

I. B. Helburn, Chairman, Transportation Committee 
J. J. Braun, Chairman, Publicity Committee 

C. J. Kiefer, Chairman, Finance Committee 

Each of the Sub-Committee Chairmen will select his assistants. 

The recently elected officers of the Chapter are: K. A. Wright, 
President ; H. M. Kitchell, Vice-President; G. B. Houliston, Sec- 
retary-Treasurer; C. J. Kiefer and E. B. Royer, Board of Gov- 
ernors. 

They extend a cordial invitation to all members of the Society 
to come to Cincinnati in January. 


A. I. E. E. Appoints 1932 Committees 


Announcement has been made by the American Institute of 
Electrical Engineers, 33 West 39th St., New York, N. Y., of 
Committee Appointments for the year commencing August 1, 
1932. In the group are 25 general committees and 18 technical 
committees. 


Westinghouse Enters Air Conditioning 


Field 


A complete organization for engineering development and sales 
of air conditioning apparatus has been announced by Westing- 
house Electric and Manufacturing Co., East Pittsburgh, Pa. Ac- 
cording to the announcement of J. S. Tritle, vice-president and 
general manager, the following appointments have been made: 

J. W. Speer, formerly Manager Machinery Electrification, has 
been appointed Manager Commercial Air Conditioning Products, 
Diversified Products Department, in charge of the sale of com- 
mercial and railway air conditioning apparatus; R. C. Cosgrove, 
Manager, Refrigeration Division, will head the domestic sales; 
W. C. Goodwin, Supply Engineering Department, is in charge of 
engineering and development. 


Welding Encyclopedia 


The eighth edition of the Welding Encyclopedia, published by 
the Welding Engineer Publishing Co., Chicago, is now available. 
The significant advances which have been made in the appli- 
cations of welding to production have been accompanied by inter- 
esting developments in the various processes. In general, these 
developments have been in the direction of increased production 


efficiency and improved weld quality. The results attained have 
encouraged a more serious interest in precision methods of con- 
trol, through more systematic use of inspection and test pro- 
cedures. These are subjects which have been treated with spe- 
cial care in the preparation o° this new edition. 

The contents include the following: Welding Encyclopedia, 
Electric Arc Welding, Oxy-Acetylene Welding, Electric Re- 
sistance Welding, Thermit Welding, Cutting Metals, Boiler 
Welding, Pipe Welding, Structural Steel Welding, Tank Weld- 
in, Training Operators, Rules and Regulations, Heat Treatment 
of Steel, Charts and Tables, Catalog Section. 


N. D. H. A. Handbook 


The second edition of the Handbook of the National District 
Heating Association has just been issued in flexible leather bind- 
ing with 473 pages of technical data and an equipment section 
of 54 pages, with indices to make a total of 538 pages. The 
Educational Committee, in issuing this volume, states that the 
purpose is to provide an authoritative and complete manual of 
practice for the use of those actively engaged in district heating 
work, It is pointed out by the Committee that it has made use 
of the many papers and reports in the association’s Proceedings 
and has taken data from the files of many operating companies 
and from various other sources. 

The technical section has been divided into 12 chapters, which 
present an historical outline of district heating service, general 
data on calculating heat transmission, selecting heating elements, 
heat transfer from pipes, and comfort data. 

In Chapter 3, building heating methods are described and in 
Chapter 4 equipment and accessories are covered. The remain- 
ing chapters treat the subjects of steam distribution, district heat- 
ing plants, meters, hot water heating, corrosion, rates, sales activ- 
ities and the economical use of steam. 

Many of the figures on heat transfer through building materi- 
als, infiltration, and the comfort data have been taken from The 
A. S. H. V. E. Guide. 

The personnel of the committee responsible for this publication 
consists of: J. H. Walker, Chairman, D. S. Boyden, Vice-Chair- 
man, Wm. J. Baldwin, Jr.. A. R. Mumford, Earle Shultz, G. D. 
Winans, John W. Meyer and the Handbook Editor was C. H. B. 
Hotchkiss. 


Death of Charles J. Steim, Jr. 


Friends of Charles J. Steim, Jr., Buffalo, N. Y., were shocked 
to learn of his death on July 25, 1932. At the time of his demise 
he was Branch Manager of the Buffalo office of the C. A. Dun- 
ham Co. 

Mr. Steim attended the Grade Schools in Pittsburgh, Pa., the 
College Preparatory at Shadyside Academy, and studied two 
years at Carnegie Institute of Technology, Pittsburgh. After 
leaving school, he occupied various positions with the Pennsyl- 
vania State Highway Department, E.q@s Bock, James H. Corbett, 
W. F. Devendorf and -Co., Rochester, N. Y., Standard Manufac- 
turing Co., Toledom@kia; and Samuel Sloan and Co. of Rochester. 

He was well liked by his many friends, and his untimely death 
closed a career of outstanding success. Mr. Steim became a 
member of the Society in 1923 and the Officers and Council join 
in expressing their sorrow to his family and associates. 





incomplete. 





VENTILATION STANDARDS ADOPTED 


A meeting of the Board of Tellers to count the ballots of members voting on the Report of the Committee 
on Ventilation Standards was held at the headquarters office of the Society in New York on August 12. The 
report of the tellers submitted by W. L. Fleisher, Chairman, C. H. B. Hotchkiss and M. E. Durkee showed a 
total of 546 ballots received of which 501 were legal votes —383 in the affirmative and 117 in the negative and 1 
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Death of George P. Smith 


Friends of George P. Smith were shocked to learn of his sud- 
den death on Monday, August 8. He was well known in Chicago 
having served for many years as branch manager of the Herman 
Nelson Corp., Moline, Ill. Mr. Smith was born November 7, 
1874, at Joliet, Ill. 

His experience in the heating 
for three years he was in charge of estimating and construction 
for Poehur and Dielman. From 1909 to 1912 he was manager 
of the heating department for the Western Plumbing Supply Co. 
and held a similar position for the next six years with the Mine 
and Smelter Supply Co. In 1918 he became identified with the 
Herman Nelson Corp., and for several years served as sales rep- 
During the past 10 years he has 


profession began in 1906 and 


resentative in Salt Lake City. 
been in Chicago where he was an active member of the Illinois 
Chapter and made a host of friends. 

Mr. Smith joined the Society in 1922 and his death is greatly 
regretted by the Officers and Council who extend their sincere 
sympathy to the members of his family who survive, his widow 
Alice M. Smith, his mother Mrs. C. J. Smith and his brother 
and sister Thomas V. and Mrs. J. W. Fitzgibbons. Funeral serv- 
ices were held for Mr. Smith August 11 and he was buried in 
the city of his birth, Joliet, Ill. 
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Death of Thomas H. Monaghan 


It is with deep regret that the death of Thomas H. Monaghan 
on Thursday, August 11, is recorded. As president of Robert 
Gordon, Inc., through his membership in several societies and 
associations and because of his personal qualities, Mr. Monaghan’s 
friendships were numerous. Funeral services were held Au- 
gust 14 at Iron Mountain, Mich. 

Born in Philadelphia, May 30, 1883, Mr. Monaghan graduated 
from the Central High School in Kansas City, Mo., in 1900. 
From 1900 to 1911 he with various firms in 
Kansas City as draftsman, estimator or engineer. In 1911, as 
engineer for Robert Gordon, he moved to Chicago. 

He became president of Robert Gordon, Inc., in 1915 and 
was closely connected with the construction of a number of 
outstanding buildings, his firm being the heating and ventilating 
contractors for the Merchandise Mart, the Union Station, the 
Field building and the Parcel-Post building—among many others 
—in Chicago. 

Mr. Monaghan married Ethel Higgins of Iron Mountain, Mich., 
in 1916. He became a member of the Society in 1914, and the 
Officers and Council join his many friends in extending their 
sincere sympathy to his widow and his two sons, Thomas Hig- 


was associated 


gins and Gordon Hampton, who survive. 





CANDIDATES FOR MEMBERSHIP 





The Constitution of the Society as now amended, requires the following mode of procedure in voting on applicants for mem- 
bership in the Society. All applications for membership are to be sent to the Secretary and the names of applicants and their refer- 
ences shall be printed in the next issue of the JourNAL of the Society or sent to the members in other approved manner as ordered 


by the Council. 
Membership Committee as soon as possible. 


When replies are received from references, the Candidate’s application shall be submitted to and acted upon by the 


When the Membership Committee has acted favorably upon a Candidate’s application and assigned his grade, the Council shall 


vote upon the election of the proposed Candidate for membership by letter ballot. 


During the past month 2 applications for mem- 


bership have been received and the names of these men and their sponsors are published in the following list. 


Members are requested to scrutinize the list with care. 


The Membership Committee, and in turn the Council, urge the mem- 


bers to assume their share of the responsibility of receiving these candidates into membership by advising the Secretary promptly 


of any whose eligibility for membership is in any way questioned. 


All correspondence in regard to such matters is strictly confidential, and is solely for the good of the Society, which it is the 


duty of every member to promote. 


Unless objection is made by some members by September 15, 1932, these candidates will be balloted upon by the Council. 


The se 


elected to membership will be notified by the Secretary immediately after election. 


CANDIDATES 


Ratpu W., Dist. Mer., B. F. Sturtevant 


Provident Bank, Cincinnati, Ohio 


SIGMUND, 


Wecusperc, Orto, Pres. and Gen. Megr., Coppus Engineering 


Corp., Worcester, Mass. 


Co., 913 


REFERENCES 
Proposers Seconders 
G. B. Houliston E. B. Royer 
C. J. Kiefer 
E. Elliot 
W. T. Jones 


H. ¢. Robinson 
M. J. Rodman 


Candidates Elected 


In past issues of the JourNAL of the Society the names of the following men were listed as Candidates for Membership. The 


membership grade of each Candidate has been assigned by the Membership Committee and balloted upon by the Council. 


We are 


now instructed by the Council to post herewith, as required by Art. II, Sec. VIII, of the By-Laws, the following list of candidates 


elected: 


MEMBERS 


Berry, Ferot W., Engr., Hall-Neal Furnace Co., Indianapolis, 


Ind. 


Oakey, WittiAM E., Cons. Engr., Babcock Mfg. Co., Leonards- 


ville, N. Y. 


Rubio, Harry M., Sales Engr., Carrier Engineering Corp., 150! 
Carew Tower, Cincinnati, Ohio (Reinstatement) 
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. ... . It does in the restau- 
rant whose daily receipts for 
the summer of 1931 are plot- 
ted here! Note how with 
high outside temperatures 
the public wants comfort 
and seeks an air-conditioned 
restaurant. Outside tem- 









Tan perature Degrees fahrenheit 


HE above chart, which shows the actual daily re- 

ceipts of an air-conditioned Chicago restaurant for 
the summer months of 1931 and the outside dry-bulb 
temperatures, indicates emphatically that cooling does 
pay. Note how closely the upper curve of daily re- 
ceipts follows the lower curve of outdoor temperatures. 
On warm days—when the public is seeking comfort— 
many patrons who would normally go to a nearer, but 
uncooled, eating place come from considerable distances 
to dine in comfort. 


For example, the chart shows that on June 17 the 
outside temperature was 94 F and $560.00 was taken 
in by the restaurant. When the ‘temperature dropped 
to 88 F on June 21, the day’s receipts were only $410.00. 
On July 1, with an outside temperature of 99 F, re- 
ceipts were $930.00 and on July 3; with a temperature 
of 75 F, they were but $480.00. 

The dotted lines indicate that the restaurant is closed 
on Sunday and invariably before them a shrinkage is 
shown due to Saturday noon and afternoon. 





Conventions and Expositions 


a a a 


Safety Congr October 3-7, Washington, D. C. 
National Safety Council, 20 N. Wacker Drive, Chicago, 
Ill. 

American Gas _ Association: 


October 10-14, Atlantic City, N. 


Annual convention, 
American Gas As- 


J. 


sociation, 420 Lexington Ave., New York City. 
Anerican Society of Mechanical Engineers: Annual 
meeting, Nov. 30-Dec. 4, Engineering Societies .Bldg., 
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peratures were taken from 
official records and the 
income figures from the 
auditor’s books. 







»9 


W. 


Secretary, Calvin W. Rice, 
39th St., New York City. 


Show: 


New York City. 


National Power Dec. 5-10, Grand Central 
Palace, New York City. . Manager, Charles F. Roth, 
International Exposition Co., Grand Central Palace, New 


York City. 





Recent Trade Literature 


Air-Conditioning Units: Motor Wheel Corporation, 
Lansing, Mich.; 12-page manual of ratings, specifica- 
tions, and data for oil-burning forced-air heating, 
humidifying and air circulating units for ‘small buildings. 

Air Filters: Owens-Illinois Glass Company, Toledo, 
Ohio; 16-page booklet describing and illustrating filters 
made of glass wool, and presenting diagrams showing 
arrangement of assembled units, installation details, etc. 

Air Washers: Buffalo. Forge Company, Buffalo, 
N. Y.; four-page bulletin of ratings and a description 
of unit air washers, 

Alloys: The American Brass Company, Waterbury, 
Conn. ; eight-page pamphlet discussing an alloy of cop- 
per with silicon and manganese as a material for tanks 
and pressure vessels; tanks from 1 to 20,000-gal. capac- 
ity and several water heaters are illustrated. 

Alloys: The International Nickel Company, Inc., 67 
Wall St., New York City; 12-page technical bulletin 
presenting information on the corrosion resistance of 
metals against sulphuric acid, particularly nickel alloys. 
Numerous curves and tables are included. 

Boilers :* Kewanee Boiler: Corporation, Kewanee, Ill. ; 
four-page . bulletin giving features, dimensions and 











specifications for steel-welded round boilers with two- 
pass tubes, for burning coal. 


Boilers; Fitzgibbons Boiler Company, Inc., 570 
Seventh Ave., New York City; eight-page bulletin de- 
scribing in detail a steel boiler for oil burning (612 
to 1,513 sq. ft.) with automatic combustion control, in- 
cluding dimensions and other data. 


Drives; Alexander Brothers, Inc., Philadelphia, Pa. ; 
32-page engineering manual for leather-belt drives pre- 
senting general information on leather belting for power 
transmission, method of designing a leather-belt drive, 
miscellaneous information, and nineteen pages of tables, 
charts, and other pertinent data. 


Electrodes; Metal & Thermit Corporation, 120 Broad- 
way, New York City; 16-page booklet describing nu- 
merous applications of inorganic flux coated welding 
electrodes and the welding of mild steel and boiler plate, 
stainless-steel alloys, manganese steel, high-carbon steel 
and stainless iron. 


Heating: American Radiator Company, 40 W. 40th 
St., New York City; 12-page pamphlet on heating large 
buildings, a description of several types of boilers, con- 
cealed and direct radiation, and accessories. 


Heating: Gorton Heating Corporation, Cranford, 
N. J.; eight-page bulletin describing valves, traps and 
other accessories for single-pipe vapor-heating systems ; 
also a trade price sheet. 


Industrial Rubber Goods; The B. F. Goodrich Rubber 
Company, Akron, Ohio; 24-page booklet of engineering 
data to aid in the selection of belting, hose, and other 
products. Tables for transmission and conveyor belting, 
pressure required to deliver desired amount of liquid 
through hose, etc., are included. 


Insulation: The Celotex Company, 919 N. Michigan 
Ave., Chicago, IIl.; technical bulletin and pamphlet de- 
scribing the importance of protecting insulation against 
termites. 

Motors: Westinghouse Electric & Manufacturing 
Company, East Pittsburgh, Pa.; leaflet describing ap- 
plications and features of line-start, squirrel-cage induc- 
tion motors for compressors, reciprocating pumps, etc. 
Also an eight-page pamphlet on gas-electric sets for 
various applications. 

Motors; General Electric Company, Schenectady, 
N. Y.; pamphlet illustrating squirrel-cage motors and 
controls and a leaflet on splash-proof, squirrel-cage in- 
duction motors. 

Pipe Savers: Sarco Company, Inc., 183 Madison Ave., 
New York City; leaflet describing application of pipe 
savers used for protecting threaded ends of pipes. 

Pumps: Worthington Pump and Machinery Corpora- 
tion, 2 Park Ave., New York City; eight-page bulletin 
giving complete engineering information on piston 
pumps especially designed to give high volumetric effi- 
ciencies for highly volatile liquids. 


Proportioning Pumps: % Proportioneers %, 7701 
Avalon Ave., Chicago, Ill.; four-page bulletin describing 
units for the proportional processing of fluids. 


Refrigerants: The Roessler & Hasslacher Chemical 
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Company, New York City; 56-page book containin; 
complete information and data on the physical, thermal! 
and physiological properties of methyl chloride, refriger 
ation uses, performance data and methods of handlin; 
and servicing. The booklet is carefully indexed. 


Refrigeration: York Ice Machinery Corporation, 
York, Pa.; profusely illustrated book designed to por- 
tray the progress of refrigeration during the past half 
century and including numerous photographs showing 
steps in the construction, assembling, testing and ap- 
plications of refrigerating machinery. 


Temperature Controllers: The Foxboro Company, 
Foxboro, Mass.; 48-page bulletin describing the opera- 
tion and construction of temperature controllers and 
their uses in industrial processes; included is a section 
on bulbs, charts, valves and accessories. 


Temperature Control Valves: Bohn Aluminum & 
Brass Corporation (Capitol Brass Division), 2306 
Franklin St., Detroit, Mich.; 20-page catalog giving 
complete data on graduated packless supply valves hav- 
ing a temperature control unit to permit the correct 
amount of steam or water to enter radiators to maintain 
desired room temperatures. 


Temperature Measurements: Leeds & Northrup Com- 
pany, Philadelphia, Pa.; 28-page bulletin presenting a 
thorough explanation of temperature measurements in 
generators, transformers and cable systems and showing 
the equipment. 

Temperature Regulators: Spence Engineering Com- 
pany, Inc., 110 E. 42nd St., New York City; four-page 
bulletin describing the features of a temperature and 
pressure regulator to control the flow of fluid to a heat- 
ing or cooling element. 


Transformers: Wagner Electric Corporation, 6370 
Plymouth Ave., St. Louis, Mo.; leaflet discussing ap- 
plications and describing features of air-cooled trans- 
formers, sizes 1 to 50 kva., voltages 100 to 600. 


Unit Heater and Cooler: B. F. Sturtevant Company, 
Hyde Park, Boston, Mass.; 12-page catalog describing 
a unit for heating in winter and cooling in summer, 
adaptable to industrial and commercial uses. Cooling 
capacity tables, installation details, etc., are included. 


Unit Coolers: Buffalo Forge Company, Buffalo, N. 
Y.; four-page pamphlet on suspended and floor-type unit 
coolers with information on the selection of the proper 
unit. 

Vacuum Pumps: Roots-Connersville-W ilbraham, Con- 
nersville, Ind. ; data sheet on cleaning and drying barrels, 
drums, tanks, etc., by suction; bulletin on positive 
vacuum on steam garment presses ; data sheet on priming 
centrifugal pumps. Also a leaflet on portable blowing 
units. 

Valves; Worthington Pump and Machinery Corpora- 
tion, 2 Park Ave., New York City; leaflet on hydraulic 
by-pass and check valves for automatic control of ac- 
cumulator supply pumps. 

Welding Fittings: Taylor Forge & Pipe Works, !’. ‘ ). 
Box 485, Chicago, Ill.; eight-page booklet illustrating 
numerous applications of forge fittings. 








The EDITOR’S PAGE 


Motors perform their service in 
driving heating and air conditioning 
equipment so faithfully day after 
day that in most plants and _ build- 
ings little attention is paid them; 
frequently, this allows power waste 
to persist, resulting in high oper- 
ating costs. 

Motors that should be replaced 
or repaired, motors that are over- 
or under-loaded and might be 
shifted to advantage, motors with- 
out the proper control—all offer 
opportunities for cutting the cost 
of operating a heating or air-con- 
ditioning system. A check-up along 
the lines suggested in the article 
on page 664 is well worth the time 
required. In many cases, a motor 
unce proper for a given job is now 
not ideal for the service as the re- 
quirements of that job may have 
changed (a duct system may have 
been altered, for instance, increas- 
ing or decreasing its resistance). 

Talking about motors, power for 
driving the fans which supply the 
twenty stories of the Mutual Home 
building with conditioned air are 
driven by two-speed motors to the 
advantage o the operating cost; 
this air-conditioning system is de- 
scribed in an article by H. D. Nock 
starting on page 675. 


Steam is an expensive commodity 
when wasted, and in 
steam-piping 


industrial 
systems the 
instruments to keep 
track of and control steam are a 
necessity and should be kept in Al 
condition. The piping itself—if it’s 
incorrectly designed, of the wrong 
material, if expansion, flexibility, 
support, insulation, etc., are not con- 
sidered—will result in excessive 


proper 
valves and 


steam distribution costs. 
The check-list on page 661 is 
Planned to suggest the points in an 





Heating - Piping 


wiAir Conditioning 


industrial steam-piping system that 
should be inspected. The number 
of pieces of equipment in steam- 
piping systems and the differences 
peculiar to each installation make 
it almost impossible to prepare a 
chart which is complete ; however, it 
will serve as an outline to suggest 
other opportunities for lowering the 
cost of piping steam. 

Many building steam-piping sys- 
tems offer money-saving opportun- 
ities, also; in a hotel the steam- 
piping and using equipment was re- 
cently inspected carefully and as a 
result an average of 7,800 lb. of 
steam per day has been saved; this 
amounts to from five to ten dollars 
daily. One source of wastage was 
found to be a broken trap; more 
effective utilization of steam was 
also found possible. 


In considering the expansion of 
steam lines, W. G. Hooper’s article 
“Selection of Pipe Bends Sim- 
plified,” and the charts presented 
with it, will be found of value. In- 
creased use of high pressures and 
temperatures in the past few years 
has made the expansion of steam 
lines a subject that must be studied 
carefully. 


One of the outstanding things 
about the present—or recent—busi- 
ness depression has been the im- 
provements made in heating, piping 
and air conditioning equipment and 
the new devices and equipment de- 
veloped. Within the past few days 
among the callers at our offices are 
numbered a_ consulting 
from Seattle who had with him a 
new device he has used successfully 
for improving the operation of hot- 
water heating systems in large build- 
ings; a test engineer on his way to 
the Coast to study an air-cooling 
15 


engineer 


system for which much had been 
claimed ; an engineer from the South 
who is considerably interested in re- 
cent developments in the use of 
natural gas as a source of power in 
refrigeration plants, and a number 
of manufacturers’ representatives 
who have pointed out the improve- 
ments they have made in_ their 
equipment during recent months. 


It is essential that the engineer in 
charge of the operation and main- 
tenance of a heating, piping or air 
conditioning system, the designer, 
the consulting engineer, and the con- 
tractor, know what new equipment 
is now available and what may be 
done with it. In checking over exist- 
ing installations and in laying out 
new jobs, much of this equipment 
can be utilized to effect savings in 
first and operating costs and im- 
prove the results secured from the 
system. 

The chart pointing out the pos- 
sibilities of making savings in steam 
piping systems reproduced in this 
issue will be of aid in suggesting 
opportunities for using many of 
these new developments to advan- 
tage. Similarly, the charts in the 
next two issues of HEATING, Pip- 
ING AND AIR CONDITIONING will do 
the same for heating systems and 
for air-conditioning systems. 

With the stress of lowered busi- 
ness volume, much has been done 
in industrial and commercial build- 
ings, in schools and hospitals, etc., 
toward reducing the cost of heating, 
piping and air conditioning. Les- 
sons have been learned which will 
not soon be forgotten. Proper care 
in maintenance and operation, de- 
sign aimed to allow economical 
operation, use of the proper equip- 
ment, have been demonstrated to 
pay well. 





